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iAbstract
Rapidly increasing population densities in Malawi have put a huge strain on the existing
agricultural land and the surrounding woodland. Smallholder agriculture is the
dominant economic activity of Malawi’s rural population and many farmers have been
forced to cultivate marginal lands with less fertile soils, making conditions much more
difficult to grow crops. Natural woodland is under increasing pressure from the
opening of new lands for cultivation and the increased demand for firewood, timber and
other woody resources, with rural households historically obtaining most of their
complementary inputs and saleable commodities from nearby areas of forest (Arnold,
1997a).
Despite this increasing pressure, woodlands are not being cleared indiscriminately;
selected indigenous species are left standing in fields and around households. These are
joined by exotic species that are planted and maintained. These trees provide products
and services that are vital, yielding food, firewood, building materials and medicine,
replenishing soil fertility and protecting against soil erosion.
Following a Boserupian approach, this study attempts to establish the reality of a
trajectory of enhanced on-farm tree planting and management as population pressure
mounts and as part of a more general process of agricultural intensification. The study
examines the combination of factors (social, economic, political and environmental) that
either stimulate or discourage on-farm tree planting on smallholdings in Malawi,
highlighting how woodland resource use changes over a gradient of land use intensity.
This study gives a detailed insight into the way that tree planting and management in the
smallholder farming system in Malawi works and identifies a trend of increased tree
planting/management alongside an increase in agricultural intensification. However,
there is no single ‘path’ of intensification; the link between agricultural change and tree
planting is complex and there are many trajectories of intensification that a farmer may
follow, dependent on his/her social or economic circumstances. The study recommends
that agroforestry interventions give rigorous consideration to the needs of the local
community, and the suitability of trees to address those needs, before embarking on
programmes that advocate tree planting and management as a panacea.
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1Chapter 1 – Introduction
The population of sub Saharan Africa is rising sharply, at roughly double the rate of the
world’s population as a whole (UNFPA, 2009). This brings with it an increasing
number of mouths to feed on a finite supply of land. As rural households historically
obtain most of their complementary inputs and saleable commodities from nearby areas
of forest and woodland (Arnold, 1997a), pressure on these areas increases also.
Malthus (1798/1970) argued that this kind of population increase would inevitably lead
to environmental degradation, poverty and famine. Led by Boserup (1965), many
studies have challenged the narratives that follow Malthusian Population Pressure
Theory (Abbot and Homewood (1999); Carswell (2003); Gausset et al. (2005); Lambin
et al. (2001); Leach and Fairhead (2000); Leach and Mearns (1996); Mortimore and
Tiffen (1994); Rocheleau et al. (1995); Roe (1995); Tiffen et al. (1994); Tiffen and
Mortimore (1994)), arguing that population increase leads to the adoption of more
intensive systems of agriculture. However, population increase is not the sole driver of
intensification. There is a requirement for labour or capital, as well as necessary
institutions (access to markets, infrastructure, secure land tenure systems) to help
facilitate agricultural intensification.
As areas that are cultivated have expanded, the natural woodland has declined, leaving a
general correlation between forest cover and population density (Warner, 1997).
Farmers do not, however, clear their land completely of trees. Chosen species are left
on the farm during land clearance, and, as land use pressure increases more trees may be
left. These remaining trees tend to be managed in a more intensive fashion. On-farm
tree management follows a trajectory alongside an increase in population/agricultural
intensification: from passive management, where forest cover is locally abundant, to
intensively managed home gardens, where trees are completely integrated into a farm
household’s agricultural strategy and farmers are raising seedlings in their own tree
nurseries. These more intensive systems can be identified by both the number of trees
found on the farm and by increasingly complex and labour intensive methods of tree
propagation.
Integrating trees into farming systems brings many potential benefits for farmers;
products from agroforestry include fuelwood, fruits, building poles, timber, medicines
and fodder for livestock, while physical benefits include, shade, protection against soil
2erosion, improved soil fertility and boundary demarcation. The advantages that can be
gained from on-farm tree planting are social, economic and biological. However,
alongside these benefits there are a number of constraints that farmers must consider
when contemplating the integration of trees onto their farm. These constraints include
land, labour, capital, market access and cultural issues/attitudes, the very same factors
that underpin agricultural intensification. In analysing the management of these
systems, it is important to understand the needs of the local people, which are often
ignored or not sufficiently well understood.
1.1 Aim
The aim of this research is to establish the reality of a trajectory of enhanced on-farm
tree planting and management as population pressure mounts and as part of a more
general process of agricultural intensification. It will also seek to explain the
combination of factors (social, economic, political and environmental) that trigger these
changes. The study will examine the demographic, socio-economic and cultural issues
that either stimulate or discourage on-farm tree planting on small-holdings in Malawi
and through this highlight how woodland resource use changes over a gradient of land
use intensity.
1.2 Significance
This study will address the gap in the existing knowledge about agricultural
intensification in Malawi and its affect on tree planting/management. This relationship
has been explored elsewhere in sub Saharan Africa (Arnold and Dewees, 1997; Bradley,
1991; Bradley and McNamara, 1993; Cline-Cole et al., 1990; Dewees, 1993; Mortimore
and Tiffen, 1994; Price and Campbell, 1998; Sanchez et al., 1997; Warner, 1997),
though mostly in areas with bimodal rainfall seasons where tree propagation is easier.
Little attention has been paid to propagation techniques and how these change and
intensify under agricultural ‘pressure’ over time. This will be addressed by using space
as a surrogate for time and also through building up individual farm histories as case
studies. The study identifies various drivers/triggers that influence farmers and their
perceptions of trees, leading them to consider trees less as a ‘natural’ resource and more
as a ‘managed’ resource.
The outcomes of this study will be useful to governments, development agencies, policy
makers and international organisations, having both academic and development
3implications. For agroforestry practitioners and development specialists, the failure of
many agroforestry programmes has not been adequately explained; the failure of these
programmes can be more adequately explained if they are considered in a more general
agricultural context.
1.3 Structure of the thesis
The thesis is divided into nine chapters. Chapter 1 is a brief, introductory chapter that
helps to set the scene for the thesis, introducing the reader to the main ideas and themes
that are to be discussed throughout the study. Chapter 2 provides an overview of the
literature, placing the study in its wider context. It looks firstly at the impact of
increased population on agriculture and the drivers of agricultural intensification, before
discussing how this impacts on natural resource management and, in particular, on farm
tree planting/management. Using literature from sub Saharan Africa this chapter tracks
the impact of increased population pressure on farmers’ tree planting/management
techniques, introducing the constraints that they face in intensifying their tree use.
Chapter 2 also highlights gaps in the existing literature and sets out the objectives of the
study.
The objectives set out in chapter 2 are what drive the research approach and
methodology, which is detailed in chapter 3. This chapter begins by setting out the
research questions, before outlining the methods that were required to collect the
necessary empirical data; principally the questionnaire survey, in-depth farm surveys,
focus groups and key stakeholder interviews. The field sites are then introduced before
data analysis techniques are outlined. Chapter 3 concludes by discussing the ethical
issues involved in the research, the positionality of the researcher and field assistants
and the practical issues/constraints that were faced throughout the fieldwork in Malawi.
Chapter 4 examines the geography and history of Malawi, discussing the
demographics, climate, agricultural system and history, and the forestry situation in the
country. Using Malawi-specific literature, this section gives the study its country-based
context. The chapter then introduces the three districts that were chosen as study sites
for the fieldwork, highlighting the similarities and differences that justify their selection.
This chapter is important in contextualising the interpretation and discussion of the
empirical data.
4Chapter 5 presents the empirical data collected during the questionnaire survey. Using
different socio-economic characteristics, the survey groups at each of the three study
sites are analysed, with key similarities and differences between the sites highlighted for
further discussion. This chapter also introduces the tree data collected, concentrating on
which species are found at each of the sites and the benefits that farmers gain from their
trees. This section allows for a better understanding of why certain trees are planted at
each of the sites and the different factors that motivate individual farmers to
plant/manage their trees. At the end of this chapter the socio-economic characteristics
and tree use at each site are summarised.
As chapter 5 identifies a large number of inter-site similarities it is difficult to map out a
clear trajectory of intensification based solely on the three study areas, chapter 6 uses
the socio-economic data to draw out these similarities and identifies four different
farmer groups (through Principal Components Analysis, agglomerative clustering and
discriminant analysis). These groups create a more easily definable trajectory of
intensification which is considered against the tree data. This chapter concludes by
summarising the ‘core’ of each of these farmer groups, ignoring the households that do
not correlate particularly strongly to the key characteristics of each group.
Using the core groups defined in chapter 6, chapter 7 applies in-depth survey
techniques to analyse individual farms more closely. A case study farm is chosen from
each core group and is discussed in-depth before being compared against other farms
from within that core, to form a synthetic group farm. This enables the relationship
between agricultural intensification and tree management to be examined. As well as
this individual in-depth work, additional information gained from focus groups, yields
data from a broader range of farmers who were not necessarily within the original
questionnaire survey. Chapter 7 uses these different sources of information to inform
the discussion of key themes that run through the thesis.
Chapter 8 links the literature discussed in chapter 2 with the empirical research that is
presented in chapters 5 to 7. Referring back to the research questions that are set out in
chapter 3, this chapter addresses the key questions tackled by this study, linking the
different data collection methods in order to address the gaps that are highlighted in the
existing knowledge.
5Finally, in Chapter 9, the main findings of the study are summarised and discussed,
before the approach of the study is considered and suggestions for further
research/investigation are made and policy implications highlighted.
6Chapter 2 – Context, existing knowledge and theory
2.1 On-farm tree management
Throughout the developing world, rural people maintain trees in fields and around their
homes in order to provide food, fuel and a variety of other important goods and services
(Arnold, 1997a). Until recently this extensive resource has attracted limited attention,
and little has been known about smallholder tree management (Arnold and Dewees,
1997). There are two main attributes of trees that make their presence as part of
contemporary farming systems beneficial. The first is in “their role in maintaining and
restoring the physical environment needed in order to sustain crop agriculture; most
notably through the restoration of soil nutrients and energy” (Arnold, 1997a: 3). The
other attribute comes in “the role that various tree products play in helping to sustain
the rural household economy” (ibid: 3). The products that are used include those that
directly benefit the household, such as food, fuel, medicine and construction materials,
and inputs to agriculture such as fodder, mulch and raw materials used to make
agricultural implements and storage structures.
2.2 The impact of increasing population upon agriculture
Boserup (1965) rejects the Malthusian (1798/1970) idea that change in agricultural
output impacts on the demographic situation and instead proposes that population
change affects and stimulates agriculture. While Malthus (ibid) argued that there are
diminishing returns from the addition of labour to land, Boserup concludes that
“population increase leads to the adoption of more intensive systems of agriculture”
(1965: 118). But, as Stone (2001: 164) affirms, Boserup’s model “does not account for
all variability in the dynamics of non-industrial agriculture”, however, it does offer a
model for others to use as the “first word”. More recently, Börjeson (2007: 250) has
observed that many studies have challenged narratives of environmental degradation led
by Malthusian Population Pressure Theory (Abbot and Homewood, 1999; Carswell,
2003; Gausset et al., 2005; Lambin et al., 2001; Leach and Fairhead, 2000; Leach and
Mearns, 1996; Mortimore and Tiffen, 1994; Rocheleau et al., 1995; Roe, 1995; Tiffen
et al., 1994; Tiffen and Mortimore, 1994).
Population increase has a major affect on the land use practices of smallholder farmers.
The two main impacts are an increase in the number of mouths to feed and a per capita
decrease in the amount of land available on which to grow crops. As increased
agricultural output can no longer be achieved through extension of land, smallholders
7must use their land more intensively. Mortimore and Tiffen (1994: 28) argue that this
has taken place in Machakos, Kenya, describing agricultural intensification as
“imperative” as the size of landholdings shrank (see also: Tiffen et al. 1994), whilst
similar trends were found in Makueni, Kenya (Mortimore et al. 2008b). Studies in
Nigeria and Niger also suggest that agricultural intensification takes place under these
conditions (Adams and Mortimore, 1997; Mortimore, 1989). Tiffen and Mortimore
(1994) highlight some positive consequences of population increase, which help to
facilitate intensification: an increase in labour supply, more idea generators (brains) and
reduced interaction costs (they argue there is more physical and social infrastructure).
Agricultural intensification is defined by Lambin et al. (2001: 264) as “higher levels of
inputs and increased outputs (in quality or value) of cultivated or reared products per
unit area and time”. A number of processes that can be associated with agricultural
intensification are listed by Carswell (1997: 4): “an increased (per fixed unit of land)
frequency of cultivation; an increase in labour inputs; a change in technologies; an
increased use of natural or artificial fertiliser, improved seeds, animal traction,
mechanisation, multi-cropping; or series/relay cropping and changes to landscape such
as irrigation, or soil conservation measures”.
Population increase is not the sole driver of intensification. There is a requirement for
either labour or capital (or both) to enable the increased inputs that are necessary to
raise the value of output per hectare, and necessary institutions must be in place to
facilitate agricultural intensification. For example, Carswell (1997) cites the example of
a land tenure system in which people feel secure in their decision to invest in land.
Opportunity is also a key driver of intensification (Tiffen and Mortimore, 1994),
primarily through access to markets (Bolwig et al., 2009; Lambin et al., 2001;
Mortimore et al. 2008a; Mortimore and Tiffen, 2004; Paavola, 2008). Mortimore and
Harris (2005) comment on how the demand for produce leads to increased investment
and, through this, becomes more important than supply side constraints (scarcity of
cultivable land, poor soil quality or a shortage of labour or capital).
Improving market access requires an improvement of infrastructure, including
“transport infrastructure, higher education and types of scientific research” (Tiffen and
Mortimore, 1994: 1006) or through tools and extension (Mortimore and Tiffen, 1994).
Villages rely largely on government or district level authorities to provide mechanisms
8for investing in the required infrastructure that helps facilitate market growth, and as
Tiffen and Mortimore (1994: 1006) stress, without this investment, and equally
importantly, maintenance, “farmers’ investments are likely to be impeded, or to be less
effective because they are less rewarding and are made less knowledgeably”.
Tiffen and Mortimore (Mortimore et al., 2005; Mortimore and Tiffen, 2004; Tiffen,
1995; Tiffen et al., 1994; Tiffen and Mortimore, 1994) have found that increased
population density has helped to make markets and information more accessible,
stimulating what they call ‘wise’ investments in new technologies. These investments
have enabled output and incomes to rise faster than population growth, helping to
restore and improve the resource base, despite (the authors stress) a harsh and risky
environment which periodically endangers savings.
2.3 Moving woodland resources onto the farm
Population increase also affects forests and woodlands. Whilst discussing East Africa,
Warner (1997: 90) states “[as the] areas used for crop agriculture or livestock
management have expanded greatly, the intensity of use of land and other resources has
steadily increased in most land-use systems, and areas of forest and woodland have
been heavily reduced or changed”, adding that there is a “general correlation between
forest cover and population density” (ibid: 99). As Arnold (1997a) points out, rural
households have historically obtained most of their complementary inputs (fodder, fuel,
green mulch, and food) and saleable commodities from nearby areas of forest, woodland
or scrubland that were used as common property. As this off-farm resource declines,
farmers “have tended to shift the production of selected forest outputs of value to them
on to their own land by protecting, planting and managing appropriate tree species”
(ibid: 6) and as Boffa et al. (2005: 213) state “‘more people’ often come with ‘less
forests’ and ‘more trees’ on farm”.
Whilst considering developing country agricultural systems, covering western and
eastern Africa (concentrating mainly on Kenya), Arnold (1997a: 4) states that “the farm
household system depends on tree and other forest products for inputs that are often
critical to the functioning of the system”. Forest products (woodland resources) provide
an economic and environmental buffer; they supplement food, fuel and fodder supplies,
income flows, fill in seasonal shortfalls, provide seasonally crucial agricultural inputs,
and help in reducing risk and lessening the impact of droughts and other emergencies.
9Warner (1997: 105) adds to this, saying that “farmer decisions about tree growing are
found to be influenced by the advantages to be obtained from the presence of trees in
controlling exposure to risk, and in improving the sustainability of the system”.
An example of increased tree use by smallholders is given by Mortimore and Tiffen
(1994), whilst summarising their study in Machakos. The authors discuss the belief of
the Kenyan Forest Department that they needed to arrest environmental degradation and
fulfil a growing need for domestic fuel and construction timber. What had occurred,
however, evidenced by aerial photographs taken from 1937 and 1991, was little sign of
woodland degradation. The authors put this “miscalculation” down to the Forest
Department failing to take account of the Akamba’s (the local tribe) use of dead wood,
farm trash, branch wood from farm trees and hedge cuttings for domestic fires. The
Kenyan Forest Department had failed to appreciate “a major area of innovative practice
– the planting, protection and systematic harvesting of trees” (ibid: 20).
Whilst discussing Malawi, Dewees (1995a: 1086) highlights the “incorporation of
several exotic timber and fruit tree species into the agricultural landscape, as well as
numerous indigenous trees”. Indigenous fruit trees are highly valued but are rarely
planted. When the woodlands are cleared for cultivation, they may well be left standing
in fields (Campbell, 1987). Dewees (1993) also finds that fruit trees are selectively
retained as new fields are prepared in Malawi. Minae (1992), also discussing Malawi,
has found that the species often left in fields have multiple characteristics, which make
them favoured for retention or regeneration (cited in Dewees 1993). However, Mithofer
and Waibel (2003) state that, in Zimbabwe, indigenous fruit trees are often planted for
use as a source of nutrition (dietary supplement) and income. These sources of cash and
food used to come solely from the wild. However, they are now cultivated on the farm
and bring benefits over exotic trees due to the fact that “IF [indigenous fruits] are
available during the hot dry season and at the beginning of the wet season, when food
availability is low and labour for agricultural activities reaches a peak” (ibid: 298). In
an overview, Arnold (1997a: 4) recognises their nutritional value: “fruits and other
forest foods help add variety to diets, improve palatability, and provide essential
vitamins, minerals, protein and calories”.
Whilst the clearance of natural woodland for new fields and the retention of indigenous
and wild fruit trees is an example of an extensive system with a relatively low
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population density, the Kano-Close Settled Zone in Northern Nigeria illustrates a
response to increasing resource pressure under medium to high population densities. At
these higher densities, more intensive agroforestry systems are evident. Cline-Cole et
al. (1990) show how tree densities increased from the 1970s to the 1980s, despite rising
population density. This pattern of tree planting under increased population pressure is
discussed further in section 2.5.
2.4 On-farm tree management and agricultural intensification
Due to the increasing pressures on agricultural land, and the need for smallholders to
produce crops from their land every year, it is difficult for smallholder farmers to fallow
land. Whiteside and Carr (1997) note that smallholder farmers are doing what they can
to maintain household livelihoods in these difficult circumstances. However, many of
their actions, which are necessary for short-term survival, are not sustainable in the long
term.
On-farm tree management can help to improve these circumstances. As the opportunity
to fallow land declines, farmers can incorporate trees into their fields in order to
replenish soil fertility. There are many ways that trees can be integrated into an
agricultural system; Bunderson et al. (2002) discuss various methods, including:
regeneration of natural trees, inter-planting of leguminous species alongside crops,
under sowing, improved fallows, alley cropping and green manure banks. Products
from agroforestry include fuelwood, fruits, building poles, timber, medicines and fodder
for livestock (Sanchez, 1999). Leaving or planting trees on farms also provides other
physical benefits, including shade from the sun, protection against soil erosion (from
both rain and wind) and boundary demarcation. Focussing on issues of soil fertility
management, Scoones (2001: 1) states that “issues of soil management are at the top of
the international policy agenda for Africa these days”, and that “soil-fertility decline
(and particularly what has been termed ‘nutrient mining’) is seen to be widespread in
sub-Saharan Africa, linked especially with population increase” (ibid: 2). The need for
continuous cropping on land that is not afforded the opportunity for fallow is a threat to
livelihood security in Africa (ibid). Hiol Hiol et al. (1996) highlight the multi-purpose
techniques used in agroforestry and their role in soil management, while Mangisoni and
Phiri (1996) discuss techniques to combat land degradation in Malawi, including tree
planting. Whiteside (1998) mentions the use of nutrient enhancing trees, alley cropping,
relay cropping and improved fallows as techniques for soil fertility maintenance.
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The advantages that can be gained from on-farm tree planting are social, economic and
biological. Some of these benefits are shown in box 2.1:
Box 2.1: Advantages of trees on farms (source: Budowski, 1984 (cited in Leach and Mearns, 1988); CTA, 2002)
Biological
 Better use of ecological space; captures more solar energy
 More biomass returns to the soil (organic matter enrichment)
 Soil fertility restoration
 Fewer weeds because less light reaches the ground (also a possible negative impact, see
box 2.2) and there is the possible suppressive effect of leaf litter mulch
 Leaf mulch reduces water evaporation from soil, adds organic matter and reduces tillage
needs
 Most leguminous trees fix nitrogen by the action of specialised bacteria in the plant
roots
 Erosion is prevented, up to a point, by the binding effect of tree roots
 Greater diversity of fauna, owing to a large number of ecological niches; some may be
predators of harmful insects or rodents
 Conserving natural resources and biodiversity
 Soil and water conservation (i.e. contour hedges and woodlots on steep slopes)
Social and Economic
 Enhancing food security and nutrition
 Fostering income generation
 Direct economic benefits in the form of firewood, posts, poles, timber, fruit, fodder, etc;
 Where commercial markets exist, trees constitute ‘standing capital’ to pay for
emergencies
 Diversifying agricultural production (which leads to reduced risk from irregular rainfall,
pest outbreaks, market fluctuations and the uncertain supply of external inputs)
 Greater benefits from crops may offset investments required to establish trees
 Trees on farms can create greater flexibility in order to spread workloads during the year
 If trees are available on-farm, the time and energy spent by family members in collecting
fuelwood, fruit etc., may decline and leave more time available for other activities
There may also be negative aspects of on-farm tree planting, which are outlined in box
2.2. Warner (1997: 98) suggests that farmer tactics for dealing with this involve
weighing up the potential gains from the tree against any possible losses from possible
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negative factors, including shade, water/nutrient competition, the presence of pests
harboured in the trees, and restrictions the presence of trees impose upon cultivation.
She goes on to argue that, “if the negative consequences of having trees in the fields
outweigh the positive ones, the trees are relocated out of the fields and into the
boundaries and homestead area”. This, however, is rather a sweeping statement as
there are many different constraints that may affect farmers’ decisions to plant trees on
their farms (these constraints are discussed in section 2.9).
Box 2.2: Negative aspects of tree planting (source: Budowski, 1984 (cited in Leach and Mearns, 1988))
Biological
 Competition for light between trees and other plants may lower crop yields
 Competition for space between trees and other plants may handicap both
 Trees compete for nutrients, store them in branches and stems, and so make them
inaccessible to crops
 Loss of nutrients when wood, fruit, seeds, etc. are harvested and exported from the
area
 Trees keep some rainfall in their crowns; stemflow can adversely redistribute rainfall
 Greater Diversity of fauna owing to a larger number of ecological niches; some will
be crop pests
Social and Economic
 Yields of crops per unit area may be lower than for monocultures
 Even if combined value of trees and agricultural crops is higher, it may take several
years for the trees to acquire economic value
 Inter-planting trees with crops is more likely to be labour intensive than growing
either trees or agricultural crops separately
 Time-lag from planting to economic benefits of trees may be longer than people can
afford, when compared with other cash crops
2.5 The pattern of on-farm tree management along a gradient of land use intensity
(agricultural production)
The patterns of on-farm tree management that emerge vary greatly with the agro-
ecological, economic and other factors bearing on a particular situation. This has been
discussed mainly by Bradley (1991), Bradley and McNamara (1993), Dewees (1993;
1995a), Arnold and Dewees (1997), Place and Otsuka (2000) and Price and Campbell
(1998). On-farm tree management intensifies alongside an increase in population
/agricultural intensification and a decrease in access to forests and woodland (Arnold
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and Dewees, 1998; Boffa et al, 2005; Boffa et al. 2008; Sanchez et al., 1997). Arnold
(1997a: 7) defines a number of “common stages” through which tree growing is likely
to evolve.
The first stage of this is where forest cover is locally abundant and population densities
are low, tree management exists but is usually passive. Woodland resources such as
firewood, medicine, fruits, building materials and rope are likely to be taken from the
abundant forest (Dewees, 1995a). At this level the use of tree-based products is usually
offset by natural regeneration and tree growth. As population pressures increase, more
trees may be left during land clearance and the remaining tree cover may be more
intensively managed. Arnold (1997a) discusses tree management techniques (including
coppicing, pollarding and pruning) that result in much higher total production than
would have been possible if the trees had been felled entirely.
As land use intensity increases and woodland resources become increasingly scarce,
farmers may take measures to stimulate tree regeneration through protecting,
transplanting and cultivating naturally germinating seedlings (ibid). As well as
protecting and regenerating natural stock, farmers are likely to start planting trees
around their homestead and within their fields, and, as Warner (1997) finds, there is
likely to be an increase in not only the number of trees, but also in the range of species
as population density increases. Due to the decline in tree cover, farmers need to
replace some of the benefits associated with natural woodland cover; Arnold (1997a)
gives the example of Faidherbia albida which has beneficial effects on the yields of
adjacent crops. The decline in natural woodland also creates the possibility of a market
for tree based products, opening up the possibility of trees becoming attractive to
farmers as a cash crop.
As land use intensity increases still further, on-farm tree management is likely to
increase in organisation and sophistication. Bradley (1991), in the densely populated
Kenyan Highlands, and Boffa et al. (2008), in Uganda, found that tree planting and
replacement are essential components of the production system and that not only does
woody biomass increase with population, but a greater proportion of it is deliberately
cultivated. Price and Campbell (1998) note that households in Mutoko, Zimbabwe,
were actively modifying the vegetation around their homes and fields, replacing non-
fruit indigenous species with exotic and indigenous fruit trees. They observed that 90%
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of households planted or conserved at least one tree, and that most of these trees were
exotics. This follows Arnold’s pattern, where at high land-use intensity, intensively
managed home gardens evolve. These gardens have a “layered vertical structure of
trees, shrubs and ground-cover” and “can provide more productive use of land and
other farm resources than any alternative system” (1997a: 7). At this high intensity
“the woody perennials within the system contribute to nutrient recycling and soil
protection, yield produce that supplements outputs from other parts of the farm system,
and can help spread farm work, outputs and income more evenly throughout the year”
(ibid: 7-8). The management of trees found on the homestead is of a greater level of
intensity than any of the other three stages.
Box 2.3 gives a summary of the pattern of on-farm tree management over three levels of
agricultural intensity:
Box 2.3: Pattern of on-farm tree management
Low Intensity Abundance of trees, passive tree management. Woodland resources
are gained from the forest; land can be left as fallow so natural
regeneration of soil fertility helps with crop yields. Subsistence
farming.
Medium Intensity Selected trees are left on farms during woodland clearance, these
trees are utilised for a number of different products and services.
Desired trees are also planted. Some woodland resources are likely
to be brought onto the farm, selected resources still gathered from
the forest. Selected land can be left as fallow. Some land
fragmentation. Farmers’ produce mainly for personal consumption,
however, they do sell some of their (excess) produce.
High Intensity Trees planted on farms for direct benefits (economic, social and
biological). Woodland resources are moved onto farms. There is no
space for land to be left as fallow. Farm land tends to be
fragmented. Smallholders may be net purchasers of food; this means
that they increase their use of trees for market production. More
commercialised tree products, such as building poles and fuelwood.
Practising income diversification and risk aversion.
2.6 Propagation
As well as the number and types of trees that are protected/transplanted/planted, the
techniques that a farmer uses are also important. The gradual intensification of on-farm
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tree management is evident in how much time and effort a smallholder devotes to
improved propagation techniques. As is stated in section 2.5, when natural woodland
declines, the value of on-farm trees appreciates and greater efforts are made to ensure
their regeneration. Rather than simply transplanting naturally regenerating ‘wildlings’,
smallholders may practice a range of planting and transplanting techniques. The most
advanced techniques are discussed by Bradley (1991) and Dewees (1991) in the Kenyan
Highlands. At higher intensities of tree management, farmers will set up their own tree
nurseries, either purchasing seeds/seedlings from outside sources (private, government
or NGO nurseries), exchanging with other farmers, or harvesting seeds from standing
trees. These nurseries will be located in areas of partial shade and farmers will enrich
the soil with compost, ash or particularly fertile soil from other parts of their field.
Once grown (depending on the species) these seedlings will be transplanted to woodlots
(Eucalyptus spp.; Senna siamea), boundaries (Eucalyptus spp.), homesteads (citrus
fruits) and fields (Faidherbia albida).
2.7 Agroforestry techniques
There are several different agroforestry techniques that involve the planting of trees on
farms and that have been shown by the Technical Centre for Agriculture and Rural Co-
operation (CTA, 2002) to improve circumstances for the smallholder farmer. These
include the relay cropping of maize with Sesbania sesban, whereby the trees are left to
grow in the dry season after the maize crop has been harvested, utilising residual
moisture. They are then cut down before the following planting season and the leafy
residues are incorporated into the soil. The next technique is that of mixed
intercropping, wherein maize/Gliricidia sepium are both established concurrently on the
same plot and trees are regularly pruned in order to prevent maize shading; nitrogen-
rich tree prunings are left on the plot as green manure. The transfer of biomass onto the
soil is another technique used to improve fertility; this involves applying leguminous
tree/shrub biomass to the soil as a source of plant nutrients. Trees planted on farms are
also used as fodder supply for livestock; this can add other benefits, as livestock
produce manure which can be added to the soil.
Arnold (1997a: 8) produced the following (box 2.4) to show the main techniques and
forms in which planted trees are incorporated into agricultural landscapes:
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Box 2.4: Agroforestry techniques (Source: Arnold, 1997a: 8)
Trees on non-arable or fallow land. This type of lower intensity management of naturally
regenerated trees is likely to occur in more extensive farming and grazing systems.
Trees grown in homestead areas. This often emerges, even when there is still plentiful tree
cover; to introduce fruit and other valued species. Where protection against livestock or
burning is difficult, the homestead area can be the only niche where trees can be grown.
Tree growing along boundaries and in other interstitial sites. Found where trees need to
be separated from crops in areas of intensive land use, where trees are the dominant means
of boundary demarcation or where lines of trees serve a protective purpose (e.g. windbreaks
and contour planting).
Intercropping on arable land. Generally takes the form of trees scattered, or in clumps or
rows (alley-cropping), as part of sometimes complex agricultural crop production. Occurs
where trees provide benefits to agricultural crops through shade, shelter, soil improvement
or where intercropping is mutually beneficial to both trees and crops, because of shared
water, soil, nutrient, and light resources. In its most highly developed forms, as in multi-
storied multiple species home gardens, tree/crop mixtures can represent important
components of the overall farm system.
Monocropping on arable land (farm woodlots). This is usually associated with the growing
of trees to produce cash crops such as poles, pulpwood, bark or for fruits such as cashew
nuts and is most commonly found in the more advanced, market-oriented agricultural areas.
Tree crops may also be employed as a low cost means of using poor sites, or to maintain
land as extensively managed fallow.
Other techniques are discussed by Bunderson et al. (2002) and include annual
undersowing with Tephrosia vogelii (to aid fast restoration of soil fertility as well as soil
and water conservation), regeneration of natural, soil-improving trees (farmers need to
protect trees from weeds, fires and animals), alley cropping (planting hedgerows
alongside lines of annual crops) and green manure banks (the collection of pruned
leaves for transfer to cropping areas).
2.8 Management of agroforestry systems
In looking at the issue of trees on farms, it is important to develop a context-driven
concept of ‘management’ and how trees may be integrated into rural livelihood systems.
“The way in which an agroforestry system is managed can make all the difference
between it being either a ‘success’ or a ‘failure’ when looking to satisfy the basic needs
of the local people” (Leach and Mearns, 1988: 55). As Dewees (1995a) observes, there
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are different scales of management (discussed earlier, in section 2.5), the more active
forms, involving the growing of seedlings, the planting of trees, or adherence to a
woodland management plan, and the less active forms, involving the protection of
naturally regenerating seedlings, rotational or selective harvesting of timber, grazing
management and so on. When analysing the management of these systems, the most
important thing is the needs of the local people, which are often ignored or not
sufficiently well understood. Leach and Mearns (1988: 61) state that “most important
of all in shaping the impact of these factors are the differently ranked needs and
priorities of local people, and how tree growing fits - or does not fit - into their
production strategies as a whole”. There are different factors (constraints) that affect
the socio-economic determinants of local agroforestry systems, including population
pressure, the availability of labour and the proximity and accessibility of markets.
2.9 Constraints that affect on-farm tree management
Smallholders have to consider several constraints when they contemplate planting trees
on their farms. These constraints “affect the costs and benefits of [planting trees], and
the returns relative to returns from alternative uses of the resource available to the
farmer” (Warner, 1997: 103).
2.9.1 Land
The first is the issue of land, “Although the relationship between access to land, growth
and poverty is a complex one, several studies in developing countries show that access
to land promotes technological innovations and growth. Studies on poverty also show
that access to land is one of the factors that determine poverty” (Chirwa, 2005: 3).
Jayne et al. (2010) highlight large disparities in land distribution within the small farm
sector in East Africa. Land shortage can lead to several problems for a smallholder that
can affect their socioeconomic position; Peters (1996), in her study on the rural poor in
Malawi, found that, on average, the poorest 25% of families were those with the
smallest landholdings. Dorward (1999) also finds a strong positive relationship
between land size and agricultural productivity in Malawi. At the extreme,
Smallholders may become landless; landlessness is one of the major causes of poverty,
leaving the smallholder with no means of income or of growing food for personal
consumption. According to Jayne et al. (2010), landlessness is affecting 25% of
smallholder households in East Africa.
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Warner (1997: 103), however, states that the “decline in farm size does not necessarily
mean a decline in tree planting”, using the example of the Maize Pulse system in
Malawi, where, even though farm sizes are extremely small, “trees are planted in the
homestead to provide fruits, poles, construction and fuel”. Bradley (1991) and others
have found similar patterns in Kenya (as mentioned in section 2.5). Warner also says
that situations are evolving where “tree densities are increasing, or being maintained,
on arable land capable of supporting crops that would generate more revenue, but
require higher intensities of use of labour and capital” (1997: 103).
A shortage of available land can also cause land fragmentation and, as Chirwa (2005: 3)
states, “the poor tend to be associated with small and fragmented land holdings”. Land
fragmentation can lead to a smallholder having two or three plots of land spread over a
larger, communal agricultural land. Due to a shortage of labour, land fragmentation can
often lead to a smallholder prioritising one plot of land above the rest; this is much less
likely to happen if a smallholder has one single unit of land. Land fragmentation can,
however, offer certain benefits to farmers in the form of possible risk aversion and
overcoming seasonal labour bottlenecks (Blarel et al., 1992).
The other major issues about land are that of tenure and security. If a smallholder
knows that he will have security over his land, then he is more likely to invest in it for
the longer term, possibly through planting trees (Place, 2009). The security that a
smallholder feels depends upon the system of land tenure. Most of East African land is
held under customary law, the “general pattern of customary land tenure is for a farmer
to be given land by a local authority, such as a village headman or council” (Warner,
1997: 101). The farmer has “rights of avail”; meaning that he has the land for
“cultivation, grazing, house site and use of natural resources” (ibid: 101). The rights
may be inherited; with the particular kinship system determining whether the land is
inherited from mother to daughters, or father to sons. However, if a farmer moves to a
village without marriage then he would have to rent land. As well as tenure having an
impact on tree planting, trees may be integral parts of tenure systems, as Arnold (1997a:
3) points out, the presence or absence of trees may have a role to play in securing or
maintaining smallholder’s rights of use or tenure, whilst mature trees may denote
longevity of residence.
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The issue of land tenure and how it may impact on tree planting is considered by
Warner (1997). She first discusses the argument that farmers will not plant trees if there
are uncertainties over their continued right to access, and that (as is also discussed by
Migot-Adholla et al., 1991) farmers will not make long-term investments in their farms
unless they have a degree of security of tenure associated with freehold or private
property. Though she concludes that “the lack of security of tenure does not seem to be
a significant constraint to tree growing” (Warner, 1997: 110). German et al. (2009)
come to a similar conclusion when considering the planting of indigenous fruit trees in
Malawi and Zambia, though Dewees (1995b), in Kenya, found that increased
cultivation rights acted as “an incentive for farmers to plant trees within their holdings”,
as did Place and Otsuka (2001) in Malawi. Hansen et al. (2005), working in Malawi,
suggest that marriage and inheritance patterns have an impact on tree planting, and that
men may be dissuaded from planting trees by uxorilocal marriage patterns. In
Machakos, Mortimore and Tiffen (1994) discuss the importance of the subdivision of
the farming lands among sons to agricultural intensification, with these ownership rights
ensuring that those who invested in their land reaped the rewards of this investment.
2.9.2 Labour
Labour availability is another major issue that impacts on on-farm tree management.
Warner (1997) believes that labour has a bigger impact on tree planting decisions than
issues with land; she also states that “throughout eastern Africa, rural households are
experiencing labour shortages and a growing dependency on off-farm income, as more
men seek work outside the homestead” (ibid: 92). Alwang and Siegel (1999) and
Whiteside (2000), both concentrating on Malawi, discuss the impact of smallholders
taking on work as casual labourers, and find that this practice forces households to
adopt late planting and insufficient weeding of their crops. As the key times for
planting trees coincides with these key parts of the agricultural calendar, labour
shortages are likely to push tree planting further down the list of a farmers priorities.
The out-migration of young males can certainly lead to labour shortages. However,
there are also positive impacts from this out-migration; the possibility of remittances,
which can help the household to diversify, and invest in the farm and the constant
interchange of urban-rural migrants, which can lead to the exchange of new ideas and
techniques. Whilst discussing black wattle woodlots in Murang’a, Dewees and Saxena
(1997b) point to the low level labour inputs of tree management as an attractive option
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for households that may have a shortage of labour, they also suggest tree planting as a
management strategy that can free up household labour, to enable it to engage in better
paying jobs elsewhere.
Disease and illness also has a major impact on the availability of farm labour (Sanchez
et al., 1997), especially in those households that are already poor (Jayne et al., 2010).
HIV/AIDS is widespread in Eastern Africa and tends to strike young adults, the most
productive on-farm labourers. The impacts of this are magnified, as other members of
the household have to take time away from the farm to care for those who are ill. The
loss of crucial labour may lead to households reverting to risk-averse strategies and
concentrating their efforts on food crops (Stover and Bollinger, 1999).
Labour availability depends upon several factors, summarised in box 2.5:
Box 2.5: Factors affecting labour availability
Family Characteristics How many members are of an age suitable for
work on the farm (between 15 and 65)
The availability of off-farm income Outmigration of young males is a constraint on
agricultural intensification, even when farm sizes
are extremely small, especially during seasonal
peaks in demand for labour. Many young people
have now moved permanently to towns
(Mortimore and Tiffen, 2004). Extra income from
remittances may mean that a farmer can afford to
employ more on-farm labour
Disease and Illness Risk of disease, which could dramatically affect the
labour force (Ngwira et al., 2001; Sanchez et al.,
1997)
2.9.3 Capital
A lack of income/capital can limit a smallholder’s investment in fertiliser or manure.
The costs of establishing and maintaining trees are low, and Warner (1997: 104)
believes that “lack of capital is unlikely to prevent a farmer from planting trees,
although it may hinder him or her in obtaining a preferred species or a large number of
seedlings”, though, as Dewees (1995a: 1087) states, “from the farmers perspective, the
process of diversification itself is potentially risky” and any investment costs are risky in
the face of uncertain returns. It is also difficult for smallholder farmers to obtain credit,
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as it is usually linked to cash crops, production quotas, or the size of a landholding.
According to Warner (1997), livestock generally constitute the main form of capital
accumulation by households; however, money from the sale of livestock is not usually
invested in agricultural improvements, but in food, school fees and medical expenses.
Another form of potential capital is the planting of woodlots (discussed in Dewees,
1995b and Dewees and Saxena, 1997a and 1997b). Dewees (1995b) talks of woodlots
(both Eucalyptus spp. and Acacia mearnsii) being planted in areas close to markets.
These woodlots act as a form of ‘bank’ for the smallholder, as the value of trees is
considered to be more stable than that of cash crops (Dewees and Saxena (1997a) and
“unlike virtually any other crop, trees can be harvested whenever the household’s needs
for cash are the greatest” (Dewees and Saxena, 1997b: 252). Chambers et al. (1993)
discuss how these banks can be used to meet ‘contingencies’ in the form of seasonal
shortages (e.g. mangoes at the beginning of the rains) or one-off needs (firewood for
feasts or funeral pyres). Alongside this, a tree’s relative robustness to extremes in
climate makes it a valuable source of income at times of drought or flooding (when
annual crops have failed). In these cases, access to suitable trees can avoid the need to
either dispose of other assets, or amass debt.
Remittances are also a major source of capital. Chipeta and Kachaka (2004) state that
twenty per cent of poor households in Malawi received remittances in 1998, making up
a third of households income in the Northern Region. Within Malawi, most of this
came from internal migration, due to the decline in the number of migrant mine workers
going to South Africa. Though an increase in capital from remittances would
potentially raise the possibility of increased investment on the farm, de Haan (2000) and
Sander and Maimbo (2003) have found that remittance money is more likely to be spent
upon education, health care and better nutrition. Even so, the extra money from
remittances would free up capital that may otherwise have to be spent upon these
essentials.
2.9.4 Market access
Differences in patterns of resource use also stem from variations in infrastructure
development, and in access to markets, inputs and services. Warner (1997) highlights
the important influence that markets and infrastructure have upon resource use, as do
Place and Otsuka (2000), considering Uganda, and both Leakey et al. (2006) and Nawir
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et al. (2007), considering tree domestication across Africa. Tiffen et al. (1994) discuss
the impact that increasing population has upon agricultural strategies and highlight the
importance of market access and income diversification in bringing sustainable
development. The authors argue that “the growth of population, working conjointly
through an increase in the labour force and the growth of markets, has driven
agricultural intensification on the smallholdings, and that this intensification has
characteristically taken the form of investments in sustainable technologies and
management” (ibid: 28). The primary motive for planting trees is to achieve household
self-sufficiency. However, as Warner (1997: 104) states, “with improving rural road
infrastructure and growing commoditisation of tree products, market demand is
becoming a subsidiary factor encouraging the growing of trees, especially for fruit and
poles”. Russell and Franzel (2004: 345) consider that agroforestry is still usually
promoted as a conservation or “natural resource management” activity, and find it
“surprising that many farmers have been introduced to agroforestry with little
consideration for the markets for trees and tree products aside from potential
productivity gains to staple crops”.
Dewees and Saxena (1997a: 198) state that “farmers typically operate at the
intersection of three groups of markets”; these are for agricultural commodities, factors
of production (physical inputs, as well as land, labour and capital) and consumer goods
(particularly for commodities manufactured in cities). Dewees and Saxena (1997a)
provide an overview of the way that these markets interact and, in particular, the ways
in which agricultural prices and policies influence these interactions, playing a key role
in agrarian production.
Markets for tree-based goods influence the on-farm tree management of smallholders.
Tree planting can act as a response to labour constraints, where markets for tree
products exist, as “trees require low inputs and provide relatively high returns to
labour” (Warner, 1997: 104). Arnold and Dewees (1998), discussing Siaya and South
Nyanza Districts, Kenya, believe that interventions to reduce market and demand
constraints to tree growing appear to be more important than incentives to plant trees.
Commercialisation of trees is likely to increase as access to markets improves and
farmers become more aware of income possibilities. Arnold (1997a: 6) says that
expanding markets for fuelwood and other tree-based products have resulted in the
“growing of trees as a cash crop”. As Warner (1997: 105) suggests, farmers “are likely
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to select tree species keeping in mind their potential income value, rather than purely
for their ability to supply immediate household needs”.
Though access to markets clearly stimulates planting and management, market access
does not explain the increased interest in trees under increased resource pressure and
agricultural intensification. Dewees and Saxena (1997b) believe that smallholder
decisions to plant and manage trees are fundamentally economic: “the decision to
incorporate trees into farming systems still reflects a farmer’s perceptions of the costs
and benefits of doing so” (Dewees and Saxena, 1997b: 242). This doesn’t, however,
fully explain the motivations for planting certain indigenous species (as windbreaks, for
ritual purposes etc...), exotic agroforestry species (soil fertility improvement), shade
trees or multiple use trees for fibres, medicines and subsistence construction needs.
These uses are more subsistence based and can be seen as a replacement for the
disappearing natural woodland.
2.9.5 Cultural attitudes
On-farm tree management is also influenced by different cultural attitudes towards
trees; some of which encourage tree planting, while others discourage any form of
active management. According to Arnold (1997a) certain trees or wooded areas can be
of cultural or religious importance. Warner (1997) points out some of the different
cultural attitudes that affect tree planting/management, including certain beliefs that
create reluctance to plant indigenous trees (whilst still being free to plant exotic species)
and societies in which all trees are regarded negatively. An interesting issue raised by
Warner (ibid) and Meinzen-Dick (2006) concerns the division of labour between men
and women (women usually being considered as users, not owners, of resources).
Mwangi et al. (2011) cite barriers to females planting trees, such as a lack of extension
(a male dominated occupation), a lack of interaction with commercial markets and a
lack of control over cash. Due to the outmigration of many men, women now head a
high proportion of rural households. This complicates the tree planting process. In sub-
Saharan Africa, generally, men plant and own trees. In many cases, women are
forbidden from planting due to customary practice that acknowledges that tree
ownership denotes ownership of the land on which the tree grows. Social changes that
have accompanied male migration: privatisation of resources, population pressure and
donor-driven intervention have enabled women to participate more actively in tree
management and even planting. Bradley (1991) finds that women are involved in the
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less commercial aspects of tree regeneration: indigenous firewood species and fruit
trees; while the men have sole control over exotic timber trees. Rocheleau and
Edmunds (1997) cite a number of instances where women have been able to raise
seedlings, plant trees and effectively ‘own’ them (Bradley, 1991; Scherr, 1994;
Rocheleau, 1988), and in Machakos, Mortimore and Tiffen (1994) found that women
farmers found fruit production attractive. Price and Campbell (1998), however, found
that widowed or divorced females were less likely to plant trees.
2.10 Farmer adoption
An important issue in on-farm tree planting/management is farmer adoption of
agroforestry techniques (Denning, 2001; Matata et al., 2008; Mercer, 2004; Sanchez,
1995; Scherr, 1995; Sirrine et al., 2010; Thangata et al., 2007; Thangata and
Alavalapati, 2003). Mercer (2004: 311) says that “no matter how elegant, efficient,
productive, and/or ecologically sustainable, agroforestry systems can contribute to
sustainable land use only if they are adopted and maintained over long time periods”.
Many agroforestry projects “have experienced uneven success rates in many parts of the
world due to inadequate adoption rates and/or abandonment soon after adoption”
(Pattanayak et al., 2003: 173) and Arnold (1997b: 283) believes that “Policy and project
interventions in support of tree growing by farmers have often been poorly matched to
the role of trees and tree products”. Whilst Mercer (2004: 311) gives a small number of
examples of projects that have had significant adoption (Current et al., 1995; Buckles
and Triomphe, 1999; Barrett et al., 2002; Franzel and Scherr, 2002), he adds that many
have “lamented the fact that adoption and diffusion have lagged behind the scientific
and technological advances in agroforestry research reducing the potential impacts of
agroforestry-based development projects” (Adesina and Chinau, 2002; Alavalapati et
al., 1995; Bannister and Nair, 2003; Lapar and Pandey, 1999; Nair, 1996; 1998;
Pattanayak et al., 2003; Thacher et al., 1997).
Arnold and Dewees (1998) speak of how the interest in farmers’ on-farm tree
management stemmed from the fact that such resources could have a number of
important impacts. The first benefit was seen as offsetting deforestation and the
environmental damage that excessive removal of tree cover can cause, the second was
in meeting people’s fuel and other basic self-sufficiency needs at minimal cost, and a
third was the potential of trees in stabilising and improving small farm systems (ibid).
Arnold and Dewees (ibid) argue for a move away from the needs based and
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conservation approaches that have dominated much of the work. Instead, focussing
upon tree management in terms of farmer livelihood strategies and of the dynamics of
rural change (citing examples of increased tree planting under conditions of increased
population pressure, decreasing natural woodland and/or increased market access). The
authors go on to state that “with their restricted focus on particular needs and products,
[these approaches] tended to obscure the dynamics of farmers’ economic responses to
changes in demand and supply and to scarcity and abundance” (ibid: 7).
In the main, trees are likely to be planted on farms to maintain supplies of tree products
as off-farm tree production declines, to meet growing demand for tree products, to help
maintain agricultural productivity and to contribute to risk reduction and management.
This rationale contrasts with the original ideas of agroforestry as an answer to
deforestation that stemmed from the ‘woodfuel crisis’. Bradley and Campbell (1998)
map out the development of the ‘woodfuel crisis’, which painted a picture of
widespread deforestation, supposedly caused by ever increasing woodfuel collection
due to an increasing population. The consensus was that only through expanded tree
planting programmes could pressure on the remaining forests and savannahs be relieved
and the woodfuel gap filled. Bradley and Campbell believe that the problem was ill
defined and that “even if the gross population figures tell us that the pressure on
woodfuel supplies is likely to increase, they should not be used to extrapolate demand
as a simple linear function” (ibid: 237). The general consensus had missed the fact that
supply shortages bring about a reduction in consumption and an increased adoption of
new technologies (ibid). The issue is complex and not easily reducible to simple
prescriptions.
Warner (1997: 108) believes that the “major problem with government programmes
were difficulties in implementation, inappropriate species choice, and above all, farmer
disinterest because this did not coincide with their priorities or possibilities”. The
‘woodfuel crisis’ led to poorly conceived tree planting programmes, largely due to poor
understanding and poorly conceived plans. “Tree planting programmes for enhanced
fuelwood supplies are normally based on the assumption that the production of a
reduced stock (through clearance for fuelwood, agriculture and the like) will not meet
demand” (Bradley and Campbell, 1998: 246). This was all based upon little or no
evidence, as there were “almost no measurements of wood productivity in Zimbabwe”
(ibid: 246). In addition, the perception that planting trees on farms could help to
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maintain or restore the environmental benefits of forest cover overlooked the very
different patterns of tree cover that are established on farms (Arnold and Dewees,
1998).
Another example of a poorly conceived tree planting scheme is shown by Dewees (1993
and 1995a); the tree planting bonus scheme (Malawi) was developed on the premise that
farmer tree planting would be the most cost-effective means of dealing with the
“fuelwood crisis” (1995a: 1097). This scheme cost the government around MK810,000
and, ultimately, did not work. This project was not based upon a critical analysis of
why farmers plant trees in the first place, or their incentives for doing so (or not). The
real dimensions of the ‘woodfuel crisis’ were never really questioned in the first
instance. The perceptions of farmers (rather than planners), as to whether tree planting
would have been their most effective response, was not questioned (ibid). Herein lies
the problem. Farmers are not given enough voice to influence the ways that projects are
managed. As Warner (1997) says, the preoccupation with solving this perceived rural
energy problem has distracted attention, and diverted resources, from pursuit of tree
planting interventions that would be compatible with farmer objectives. In the
particular project that Dewees (1993 and 1995a) is discussing, planners were attempting
to help with stocks of firewood. However, the trees used (Eucalyptus spp.) were not
considered by smallholders to be good for firewood, but instead were good for building
materials, so were used as such.
Farmers are unlikely to plant single-purpose trees. As Warner (1997: 94) points out,
“trees that can supply only one of the farmers needs, such as fuelwood or fodder alone,
are very rarely chosen for planting...[farmers] favour multi-purpose trees for planting”,
although she does add (ibid: 100) that “existing trees are retained in fields for this
purpose”. Warner (ibid: 100) also states that “fuelwood has a lower priority in making
tree management decisions than higher valued outputs of trees for which it is less easy
to find substitutes… the need for poles and construction materials, for example, is less
easily met in other ways, and is therefore more likely to result in tree planting”.
2.11 The gap in current literature and the need for further study
Little appears to be known about smallholder tree management. Relevant research has
tended to be fragmentary, focussing only on particular aspects of management such as
land (tenure and security) (Warner, 1997; Bassett and Jacobs, 1997; Hansen et al., 2005;
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Place and Otsuka, 2001), labour (Warner, 1997), capital (Dewees, 1995b; Dewees and
Saxena, 1997a; 1997b), markets (Arnold and Dewees, 1998; Dewees and Saxena,
1997a; Russell and Franzel, 2004; Tiffen et al., 1994), population (House and
Zimalirana, 1992), the effect of certain trees upon soils and yields (Ajayi et al., 2007;
Hiol Hiol et al., 1996; Ikerra et al., 2001; Phiri et al., 1999a; 1999b, Sanchez et al.,
1997; Scoones, 2001), farm size (Blarel et al., 1992; Dorward, 1999), policy (Chirwa,
2005; Mayers et al., 2001), food security (Chilowa, 1998; Levy et al., 2004), farmers
perceptions (Thangata, 1998), impact on livelihoods (Quinion et al., 2010) and
techniques (Maghembe, 1994; Whiteside, 1998).
The problem with this fragmentary research is that it is not possible to compare all of
the different case studies with each other as they each analyse different aspects of
smallholder tree management. Not enough is known about how these different factors
combine in order to stimulate intensified tree management. Throughout sub Saharan
Africa there are major regional variations in climate, environment, culture and growing
seasons. The subject of agroforestry in intensified smallholder systems is better
understood in parts of sub Saharan Africa, especially equatorial East Africa (such as
Kenya (Arnold and Dewees, 1997; 1998; Bradley, 1991; Dewees, 1995b; Dewees and
Saxena, 1997a; 1997b), northern Tanzania (Snyder, 1996), Rwanda (Den Biggelaar and
Gold, 1995) and Uganda (Boffa et al., 2005; Boffa et al., 2008; Okorio et al., 1994;
Sanchez, 1999)). However, in other parts of Africa, including Malawi, there has been a
shortage of relevant research. Much of the work has been carried out in areas that
experience a dual rainy season, where trees grow easily and fast. Malawi experiences
only one rainy season, making tree propagation much more difficult for smallholders, as
trees tend to grow at a much slower rate.
This highlights a gap in the existing research which requires a concerted study upon all
relevant aspects of smallholder management over a period of agricultural
intensification. Such a study will allow the identification of possible ‘trigger’ points
that help to encourage intensified smallholder tree management under less benign
conditions. In order to address this gap, the following research objectives were formed:
1. Determine which trees are planted on farms, who plants them, why, when and
how.
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2. Identify and critically examine the constraints placed upon smallholders when
planting trees on their farms.
3. Critically examine how on-farm tree management changes over a gradient of
agricultural intensification.
4. Highlight how woodland resource use changes over the three land use
intensities.
5. Address the lack of success of agroforestry programmes from a more general
agricultural model.
2.12 Conclusion
This thesis is situated in the field of development studies and this chapter has placed the
study in its more specific context of natural resource management under conditions of
increasing population pressure and agricultural intensification. The review of the
existing literature in this field has found that as population increases and the pressure on
land mounts; farmers use their land more intensively, using higher levels of inputs in
order to produce greater outputs per unit area. This intensification is not driven by
population pressure alone. There is a requirement for either increased labour or capital,
alongside necessary opportunities and facilitating institutions (i.e. available markets,
transport infrastructure, education and secure land tenure systems).
Alongside this increase in agricultural intensification is a decrease in the natural
resource base. As this off-farm resource base declines, farmers shift trees onto their
own land to provide the resources previously sourced from this base. Studies have
shown that patterns of on-farm tree management vary greatly with the agro-ecological,
economic and other factors bearing on a particular situation. On-farm tree management
intensifies alongside an increase in population/agricultural intensification. However,
most of the relevant research has been fragmentary, focussing on particular aspects of
tree management. Not enough is known about how these different factors combine to
stimulate intensified tree management. It is this gap in the existing knowledge that led
to the formation of the five research objectives in section 2.11.
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Chapter 3 – Research approach and methodology
3.1 Introduction
The methodology is based upon the literature review in chapter 2, the objectives that
emerge from it and the data requirements necessary to address them. Natural resource
management is a key issue in Malawi, and throughout sub-Saharan Africa. Smallholder
farmers, who make up 80% of Malawi’s rural population (NSO, 2005), play a key role
in both the protection and exploitation of their natural resources through their varied
livelihood strategies. The literature suggests that as the intensity of land use
(agricultural production) increases, so too does the effort put into maintaining and
enhancing on-farm tree production. To address the issues raised in the literature review,
a multi-dimensional approach is used, focussing on the smallholder farmers and their
views/perspectives on these key issues.
Due to the nature of the research it was necessary to work throughout with a certain
level of methodological flexibility.
3.2 Research questions and data needs
The objectives of this research, set out in section 2.12, yield the following research
questions:
1. What trees are planted on farms at each of the three sites, when, why and by whom?
How does this vary over a gradient of intensification?
2. What constrains or encourages Malawian farmers when making decisions about on-
farm tree planting and management?
3. As Malawi’s population increases and pressure on the land intensifies, what changes
occur in smallholders’ off-farm woodland resource use?
4. How does the effort invested in on-farm tree management in Malawi differ over a
gradient of agricultural intensification?
5. Why do many agroforestry programmes seemingly fail to find ‘purchase’ or address
adequately the needs of smallholders (is there a failure to address the intensification
gradient)? What lessons can be learnt from these programmes?
The data required to address these questions are both qualitative and quantitative.
Primary data were gathered during the field programme in Malawi and secondary data,
from both Malawi and the UK, were gathered throughout the course of the research.
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The nature of these research questions and the economic, cultural and social dimensions
that are intrinsic to this study mean that multiple methods had to be employed and
discipline boundaries crossed to gather the relevant data. Consequently, in its
methodological framework, this study adopted an interdisciplinary approach; “an
eclectic approach integrating different disciplines for solving complex problems,
encompassing methodologies, methods and worldviews...[involving] an interactive,
communicative, information based and holistic way of thinking... it is fluid and
adaptable to the problem that has to be solved” (Acutt et al., 2000: 4). The adoption of
this mixed approach has realised the strengths of both quantitative and qualitative data
collection methods, so as to answer the research questions and to meet the objectives set
out in chapter 2. The use of multiple methods allows for triangulation of information,
strengthening the evidence base.
Sections 3.3 and 3.4 detail the different methods of data collection used during the
study, before addressing how each specific method meets the data needs for each of the
research questions (table 3.2).
3.3 Methods of data collection
A range of data collection methods were used, including the initial exploratory
fieldwork, direct observation, a questionnaire survey, formal and informal interviews
with key stakeholders (village elders, women, prominent farmers, agricultural extension
workers, NGO staff, etc...), formal interviews with officials (from International Centre
for Research in Agroforestry (ICRAF), UK Department for International Development
(DFID), Chancellor College (CHANCO, University of Malawi, Zomba), Department of
Forestry and the Ministry of Agriculture and Irrigation (MoA)), focus groups and in-
depth farm case studies with selected households. The case studies involved interviews,
transects, farm maps, timelines and agricultural calendars. A camera was used to take
relevant photographs in order to help enhance explanation, by providing visual accounts
of evidence/issues on the ground.
Secondary data came from a number of sources. Literature utilised was sourced in the
UK and Malawi. Important pieces of secondary data included ‘grey’ papers that were
obtained in Malawi from ICRAF, DFID, District Administration Offices, National
Statistics Office (NSO, Zomba), Forestry Research Institute Malawi (FRIM),
CHANCO, Total Land Care and the MoA. Other secondary data sources included
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census data (Benson et al., 2002; GoM, 1966; 1977; 1981a; 1981b; 1998; 2008), maps
(Benson et al., 2002) and dictionaries of common trees in Malawi (Binns, 1972;
Pullinger and Kitchin, 1982).
3.4 Primary data collection
Primary data were mainly collected during two lengthy phases of fieldwork in Malawi.
The first took place between June and December 2006 and the second between June and
September 2007. A third, short, follow-up trip was carried out in August 2009. The
first phase of the fieldwork involved the initial exploratory work, the pilot study and the
main questionnaire survey. The second phase, which took place after the analysis of the
questionnaire data, involved a second short pilot study followed by the in-depth farm
surveys. This phase of the fieldwork was completed with the focus groups. Throughout
both phases, a number of formal and informal interviews were completed.
3.4.1 Initial exploratory fieldwork
The initial exploratory fieldwork followed a loose structure to allow for flexibility in the
topics/issues explored. This involved the initial arrival in Malawi and making formal
contact with the supporting organisations who were to help facilitate the research. Once
this formal contact was made, field assistants were recruited and some informal
exploratory interviews with key stakeholders completed. Community events were
attended to learn about the communities in which the research would take place.
Apentiik and Parpart (2006: 39) recommend this kind of exploratory approach as an
opportunity to understand how “roles of authority, individualism, competition, security,
social, economic and political relations, space, and even humour, shape everyday life
and help to define group and individual identities in the researched location”.
3.4.2 Direct observation
Throughout the research, non-participant observation methods were employed to gather
in-depth information on the following issues:
 Smallholders interaction with their trees;
 How trees are valued;
 What uses are made of the trees;
 Who looks after the trees;
 Any ‘on the ground’, visible success stories;
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 Probing questions (What? When? Who?);
Most of these issues were later approached more directly, using different methods
(questionnaires, interviews and focus groups). However, observation played a key role
in forming ideas and shaping these more direct approaches; making it easier to visualise
a subject and facilitating discussions around various issues. Observations were
recorded in a field diary, kept throughout the course of the research. This helped to log
how the research progressed and allowed for reflection throughout. The field diary also
allowed information to be recorded regarding interview dates, training of field
assistants, gaining access to field sites and any problems encountered.
As part of the observation, informal conversations were key; these involved chatting
with people whilst walking around the village market or whilst working in the field.
These kinds of conversations can be useful in eliciting information from people who
may not be comfortable with formal interviews. Informal conversations in markets,
district assembly guesthouses, tea rooms and bars all added important information and
helped to bring a greater understanding of the topic and the wider perceptions of the
community.
3.4.3 Questionnaire survey
The use of a questionnaire enables the same questions to be posed to a large number of
respondents under controlled conditions; allowing for comparison between the
respondents and for recurring themes to be highlighted and investigated further. In this
study, the questionnaire was used to establish baseline data about the local smallholder
production system at each of the three sites.
The original questionnaire was designed before embarking on the first phase of the
fieldwork. Once in Malawi, the questionnaire was discussed with field assistants and
key informants before being piloted. The input of the field assistants and the results of
the pilot study were extremely important to the final design of the questionnaire. Vital
information was gained regarding the wording of questions, which could be tested to
make sure they were appropriate, and not too direct or ambiguous. The length of time
that it took to complete the questionnaire was also tested; likewise, the length of time
that respondents were able to sustain interest and enthusiasm for the process.
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The pilot study highlighted techniques and methods that it would not be possible to use
on a larger scale during the research. For instance, the intention had been to use wealth
ranking methods from Grandin (1988) to rank participants according to their wealth.
During the pilot study, however, it became apparent that this method was not
appropriate for a sample spread over several different areas in a district, as it was not
possible to find the required number of people who knew the same households in order
to rank them. The use of a dictaphone to record responses was also found to be
inappropriate as some interviewees did not seem to be comfortable with its use. It
appeared to create a barrier between the researcher and the interviewee.
Once the pilot studies were complete, the questionnaire was finalised (see appendix 1)
and the survey subsequently undertaken. This eventually involved 146 farmers across
the three sites (46 in Neno, 50 in Ntchisi and 50 in Rumphi). Section 3.5 details how
these participants were selected. The questionnaire process took place either within the
respondent’s homestead, in their field or in a community space. Each involved the
researcher, a field assistant and a senior member of the household (usually the head).
The questionnaire used both factual and opinion based questions. The factual questions
were designed to elicit quantitative data, mainly on the socio-economic status of the
individual households (e.g. How many fields do you cultivate? Which crops do you
grow?). These fact-based questions allowed for patterns of variation to be established,
distinguishing each of the three sites and the households within them. The opinion-
based questions were open-ended (e.g. do you consider your trees to be more important
than your crops, and why?) and allowed for a qualitative approach, which helped
facilitate greater interaction and discussion (thanks largely to the involvement of the
researcher in each interview) and added depth to the quantitative data collection. It was
necessary, for some questions, to help respondents to visualise situations so that an
accurate answer could be achieved. For instance, when considering how much produce
a household sold or consumed, records were very rarely kept and so participants were
asked to visualise ten bags of produce and then decide how many they would sell and
how many they would keep, for home consumption, in a normal year.
The questionnaire was designed to address objectives 1 to 4 and research questions 1 to
4 and had the following essential elements:
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Essential elements of the questionnaire
 Tree data: how many species does the household own, which species does the
household own, do they plant, do they manage, who looks after the trees, what
benefits does the household gain from its trees?
 Farm characteristics / history: farm size, number of fields, crops grown,
location relative to access roads and local market/urban centres, on-farm
investments, tree management, length of occupation
 Family structure: headed by, size, relationships, off-farm contacts/income, off-
farm labour movement, remittances (i.e. sources of external capital), history
(land tenure, length of occupancy of land, tree ‘knowledge’ of head)
 Market integration: crops grown for sale, proportion of produce sold, sourcing
of trees
 Indications of wealth: residence, livestock, mode of transport, material goods
 Education: level achieved by household head, emphasis placed on education of
family members
 Perceptions: has the natural resource base declined, what benefits do you get
from your trees, cultural constraints (or incentives), trees as crops?
 Woodland resource use: how is the traditional resource base being affected, are
households being forced to change the way they source materials?
3.4.4 Interviews
Throughout both periods of fieldwork, a number of interviews were carried out with
varying levels of formality. Partly-formal, semi-structured interviews were carried out
with staff from relevant organisations, including DFID, ICRAF, Department of
Forestry, MoA, FRIM, Total Land Care, National Smallholder Farmers Association of
Malawi (NASFAM) and the NSO. These interviews were tailored specifically for each
of the institutions/organisations to address the most relevant research questions. These
interviews also gave the opportunity to access important ‘grey’ literature that may be
unavailable from other sources (e.g. The Dictionary of Plant Names in Malawi (Binns,
1972), accessed from Total Land Care in Lilongwe, which was crucial in identifying
many of the tree species found during the questionnaire survey).
Less formal, unstructured discussions were undertaken with key
stakeholders/informants throughout the research. These included discussions with
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District Commissioners, Traditional Authorities (TA), staff at CHANCO and Bunda
College (Lilongwe), agricultural extension workers, ex-MPs, prominent farmers and
heads of farmer groups. These unstructured discussions were important in providing a
wider contextual understanding of issues that were raised during the questionnaire
survey. For example, the presence of a tree-enhancement development project or
directive, or the influence of migrants on a region. They offered considerable
opportunities to learn about the history of each district and how its history had helped to
shape it. Additionally, the opportunity for triangulation was offered by the discussions,
helping to clarify or strengthen ideas/issues that had arisen from the questionnaire
survey and direct observations.
3.4.5 In-depth farm case studies
After the initial analysis of the questionnaire survey four farmer groups were identified
(see chapter 6 for details). From these groups, several farmers were chosen (selection
process discussed in section 3.5) for an in-depth farm visit. These visits took between
half a day and a full-day and included a farm transect, a farm map, a timeline, an
agricultural calendar and an in-depth interview. This part of the research was based
loosely on a Participatory Rural Appraisal (PRA), which Binns et al. (1997: 2) describe
as being a holistic approach, “in which the interaction between different elements in
complex people-environment relationships is an important focus”.
Methods used during in-depth farm surveys
The main methods used during the in-depth farm visits were as follows:
 Timeline: to establish the history of each of the sites and how they have
changed over time, i.e. population, crop yield, rainfall.
 Agricultural calendar: logged the activities of the farmer across the year.
Seasonal calendars can “highlight various constraints at particular points on the
annual cycle, such as rainfall, nutritional problems, labour inputs and
expenditure” (Binns, 1997: 4).
 Farm map: a considerable amount of time was spent on each of the
participant’s farms mapping out its shape, where crops were grown and, most
importantly, where trees were planted. This allowed for considerable input from
the participant farmers and they were able to add any constraints/problems they
may have faced to the map. This process also allowed for questions regarding
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management practices (products, mode of establishment, extent of direct
management etc...).
 In-depth interview: A chance to go into detail with the farmer regarding his/her
original questionnaire response and to discuss any issues that had arisen during
the farm survey.
The in-depth farm visits were designed to provide an opportunity to probe farmers, in-
situ, about the key issues that had been raised during the literature review and the initial
analysis of the questionnaire survey data.
3.4.6 Focus groups
The focus groups took the form of semi-structured, group discussions. The purpose of a
focus group is to “use the interaction between a group of interviewees to generate
discussion about a topic” (David and Sutton, 2004: 92), allowing for a more broad-
ranging discussion than would result from the more specific one-to-one interview.
Three focus group discussions were carried out at each site. The focus groups were the
final method used during the second phase of the fieldwork, meaning the discussions
had the benefit of early analysis of the questionnaire survey data, as well as fresh issues
that had occurred during the in-depth farm visits. Each of the focus groups was made
up of between three and seven participants from within each district. The participants
were not taken from the questionnaire survey sample in order to hear fresh views, and
so that views formed by questionnaire participants would not overtake the discussion.
Consideration was also given to the amount of time participants had already given to the
research through the questionnaire survey.
The semi-structured nature of the discussion was deliberate, as it was intended that,
whilst informing the research process, the focus groups should be ran, as much as
possible, by the participants. Participants were encouraged to give examples or tell
stories relating to their experiences with tree planting and management and were
encouraged to think creatively around the themes that were to be discussed (table 3.1).
The focus group participants were also given the task of performing ranking exercises
(which is the most important tree, which is the most important use) to help promote
discussion within the group.
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Table 3.1: Key elements of focus groups
Theme Description
Land Participants encouraged to discuss any issues they have regardingland – security of tenure, availability of land, ownership
Agriculture Agricultural methods used, fertiliser usage, quality of harvests
Woodland Resources Perceptions on how the natural resource base has changed in recenthistory, where do people gain most of their resources from?
Tree Uses Which trees do people consider to be the most important and whichare their most important uses?
Propagation /
Management
Do participants plant trees, which trees do they plant, what is their
method of propagation, are they planting more or less trees?
Focus groups were used to add weight to and clarify the research questions and will
help to address objectives 1 to 5; and research questions 1 to 5.
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3.4.7 Linkages between research questions and methods
Table 3.2: How the methods address the research questions
Research Question Method Element
1. What trees are planted on farms at each of the three sites, when,
why and by whom? How does this vary over a gradient of
intensification?
Questionnaire survey
Direct observation
Interviews
In-depth farm survey
Focus groups
- Quantitative tree data & farm characteristics
- Informal
- Farm mapping, transect & in-depth interview
- Tree uses
2. What constrains or encourages Malawian farmers when making
decisions about on-farm tree planting and management?
Initial exploratory work
Direct observation
Questionnaire Survey
In-depth farm survey
Focus groups
- Qualitative questions regarding farm characteristics, household
characteristics, education & wealth indicators
- Timeline, agricultural calendar, farm mapping, transects & in-
depth interview
- Land & propagation
3. As Malawi’s population increases and pressure on the land
intensifies, what changes occur in smallholders’ off-farm woodland
resource use?
Literature review
Questionnaire Survey
Interviews
In-depth farm survey
Focus groups
- Tree data, market integration, wealth indicators, perceptions
- Formal
- Timeline, transect & in-depth interview
- Land, agriculture & propagation
4. How does the effort invested in on-farm tree management in
Malawi differ over a gradient of agricultural intensification?
Initial exploratory work
Direct observation
Questionnaire survey
Interviews
In-depth farm survey
Focus groups
- Perceptions & woodland resource use
- Formal & informal interviews
- Timeline & in-depth interview
- Woodland resources
5. Why do many agroforestry programmes seemingly fail to find
‘purchase’ or address adequately the needs of smallholders (is there
a failure to address the intensification gradient)? What lessons can
be learnt from these programmes?
Interviews
In-depth farm survey
Focus groups
- Formal and informal interviews
- In-depth interview
- Propagation
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3.5 Target population and sampling units
The target population for the questionnaire survey was made up of smallholder farmers
from three districts, covering each of the three regions of Malawi (see figure 3.1). The
sampling technique used to choose these participants changed following the pilot study
(as discussed in section 3.4.3). The process was facilitated1 by NASFAM (in Ntchisi
and Rumphi) and by Support to Neno Smallholder Farmers Association (SUNESMA, in
Neno). These organisations were able to lend their local knowledge to help find a
typical population from each district. The criteria for the selection of participants were:
 Age: the age of the participant is considered an important factor, so it was
necessary to obtain a perspective from a range of ages and generations.
 Gender: a conscious effort was made to get an opinion from both genders.
Male and female household members are likely to hold a different perspective
 Community standing: through background work, including discussions with
key community members and field assistants, it was possible to get a broad
viewpoint, spanning participants with widely different standings within each
community. This background work provided a typical view of each community.
Field officers from NASFAM and SUNESMA were briefed on the importance of these
criteria and also the importance of their own impartiality in the selection process. As
stated in section 3.4.3, 146 farmers participated in the questionnaire survey across the
three sites (50 in Rumphi, 50 in Ntchisi and 46 in Neno).
More purposive sampling was required to select those interviewees who participated in
the semi-structured interviews. The interviewees were generally chosen through
research of their organisation or were recommended by other interviewees/informants.
These interviewees were selected because of their expertise and the value that they
would add to the research. Whilst in the field, opportunities were taken to interview
additional stakeholders on a less formal basis.
For the in-depth farm visits, during the second phase of the fieldwork, participants were
specifically chosen using discriminant analysis (discussed in chapter 6), which had
sorted the original sample (146) into four farmer groups. Of the original sample, 21
participants were chosen for the in-depth farm surveys. The discriminant analysis gave
1 Appendix 4 gives a brief description of the facilitatory organisations
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a ‘model’ household for each group and correlation analysis was used to find those
households closest to this ‘model’, and therefore the best representatives of that group.
The selection of focus group participants was facilitated by NASFAM (in Ntchisi and
Rumphi) and SUNESMA (in Neno), after they were given strict criteria on who should
be involved. The criteria for selection included the following:
 Gender: one group needed to be made entirely of female participants. It was
important to do this due to gender relations in Malawi; it was likely that mixed
gender groups would be dominated by the male participants, with females being
less likely to express their views.
 Age: it was necessary to get views from a range of ages in the focus groups.
This meant carefully selecting the make-up of the groups, making sure that a
range of ages was covered over the three groups in each district, whilst bearing
in mind problems that could be created by the mixture of ages (i.e. young
participants are less likely to express their views in front of, or challenge, elder
members of their community).
3.5.1 Field sites
The three field sites (figure 3.1) were chosen for a number of reasons, principally their
location (south, central and north), their similarities in terms of topography and climate
(each experiencing only a single rainy season) and their varying population density.
Each of the Districts has smallholder subsistence farming at its core, with maize as the
staple food crop; and each employs similar farming methods. Where they differ is in
the intensity of their farming. In Neno, which is relatively sparsely populated,
especially relative to the rest of the southern region, the intensity of farming is low, with
a small amount of commercial practice. In Ntchisi, where the population density is
higher, the intensity of agricultural production is increased and more commercial
farming is found. In Rumphi, where population density is, in parts, higher again,
natural resources are scarce and commercial tobacco farming is practiced widely.
The three field sites are discussed in more detail in chapter 4, where further, in-depth
justification is given for their selection.
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Figure 3.1: Map of Malawi (source: Benson et al., 2002)
Rumphi S11°01' and E33
Rumphi district is located in
Northern Malawi,
approximately 65km north of
Mzuzu. Rumphi has a
population density of 50
people per km2
Neno S15°26’, E34°37’
Neno district is located in the
Southern region of Malawi,
approximately 80km west of
Blantyre, the commercial centre
of Malawi
population density of
approximately 25
per km2
Ntchisi S12°45’, E34°00’
Ntchisi district is located in
Central Malawi, approximately
100km north of Lilongwe.
Ntchisi has a population of 50
100 people per km
°52'
– 100
. Neno has a
– 50 people
–
2
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3.6 Data analysis
As is stated earlier, both qualitative and quantitative methods were used throughout the
data analysis. Qualitative methods were used to analyse both primary (interview
responses, questionnaire responses, conversation, open-ended questions, discussions
during in-depth farm surveys, the field diary and responses during focus group
discussions) and secondary data (contents of documents) to identify themes and issues.
Most of the primary data were recorded in note form during interviews, conversations
and discussions (as is mentioned in section 3.4.3, a dictaphone was considered to be a
barrier between researcher and participant). Whilst transcribing these notes, the
responses were broken down into categories and coded using both excel and SPSS
(Statistical package for the social sciences), so that relationships between different ideas
could be investigated further.
The quantitative analysis concentrated, in the main, upon the primary data from the
questionnaire survey, including the tree data, farm characteristics, family characteristics,
information on wealth and information regarding market access. Secondary data were
also used in the analysis, in the form of census data from the past five recorded
censuses. SPSS and Excel were used to carry out the quantitative analysis; both can be
employed to present descriptive statistics (frequencies, percentages, etc…), tables,
graphs and diagrams. Descriptive statistics helped to highlight patterns and trends
found within the primary data. SPSS was also used for the Principal Components
Analysis, hierarchical clustering and discriminant analysis, discussed further in chapter
6. Two Way Indicator Species Analysis (TWINSPAN) (Jongman et al, 1995) was used
to register the presence/absence of trees on farms, allowing households to be grouped
by the tree species they have on their farms. CorelDraw was used to create
computerised maps of those households visited during the in-depth farm survey and to
produce figures for use throughout this thesis.
During the course of the quantitative analysis, a number of ‘scores’ were calculated.
These standardised values so that different households could be compared and
contrasted. The methods used to devise these scores are discussed below:
3.6.1 Household education scores
During the analysis of the family characteristics, it was necessary to create an
‘education score’ to give an idea of the value that an individual household places upon
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the education of its members. This scoring system first creates a standardised
‘education value’. This value was calculated by allocating a number for each stage of
school completed by each member of the household (stand 1-4 = 1, stand 5-8 = 2, form
1-2 = 4, form 3-4 = 6) and adding these together.
As the ‘education value’ doesn’t take into account the size of a household or the age of
members within the household, it is necessary to factor in a ‘household value’ that
encompasses both of these variables. The ‘household value’ is worked out by allocating
each member who is six years and under a score of zero (as they are not yet old enough
to start school), each member between seven and twelve a score of 0.5, each member
between thirteen and eighteen a score of 0.75 and each household member of the age of
nineteen or above a score of 1.
Once both the ‘education value’ and ‘household value’ have been assigned, the
education score is calculated by dividing the ‘education value’ by the ‘household value’.
This process gives an average ‘education score’ for each household. The higher the
‘education score’ the more emphasis is believed to have been placed upon education
within the household as a whole. This enables any imbalances, that household size and
age had previously given the ‘education value’, to be readdressed.
Worked example of education score
Household A
Father Mother
Age: 45 40
Education: Standard 8 Standard 4
Son 1 Son 2 Son 3 Daughter 1 Daughter 2
Age: 22 19 12 15 10
Education: Standard 6 Standard 8 Standard 3 Standard 3 Standard 1
Total education value = 10 (father = 2, mother = 1, son 1 = 2, son 2 = 2, son 3 = 1,
daughter 1 = 1, daughter 2 = 1)
Total household value = 5.75 (father = 1, mother = 1, son 1 = 1, son 2 = 1, son 3 = 0.5,
daughter 1 = 0.75, daughter 2 = 0.5)
Education score = 10/5.75 = 1.75
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Household B
Father Mother
Age: 29 25
Education: Form 4 Standard 8
Son 1 Daughter 1
Age: 10 6
Education: Standard 4 Standard 1
Total education value = 10 (father = 6, mother = 2, son 1 = 1, daughter 1 = 1)
Total household value = 2.5 (father = 1, mother = 1, son 1 = 0.5, daughter 1 = 0)
Education score = 10/2.5 = 4
These examples show that whilst the education values look similar, the education score
distinguishes the two households. As the heads of household B have attained a higher
level of education and have introduced their children into education earlier, they are
deemed to put more emphasis upon education and have, accordingly, received a higher
education score.
3.6.2 Capital scores
After discussions with key stakeholders and through the wealth ranking process, during
the pilot study (later abandoned, as explained in section 3.4.3), a set of key capital
variables were selected to distinguish households in terms of their wealth. The scoring
for these variables was devised using value judgements based on the pilot study work
and field experience. The variables and their workings are as follows:
 Commercial Fruit – Taken from the fruit trees owned by a household,
commonly sold from the home, at market or to traders. These were scored with
respect to how widespread they are found:
Orange = 1, Tangerine = 1, Lime = 1, Lemon = 1, Peach = 1, Macadamia = 1,
Avocado Pear = 0.5.
 Livestock – The relative values given to each type of livestock owned were:
Cattle = 4, Pigs = 2, Goats = 1, Sheep = 1, Fowl = 0.25, Rabbits = 0.25
 Transport – The mode of transport a household uses to get goods to market:
Vehicle = 10, Ox-cart = 4, Bicycle = 2, Foot = 1
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 Material assets – Took into account the type of home in which household
members lived and any other capital assets that were recorded:
Glass windows = 3, Brick house = 2, Radio = 2, Tin roof = 1, Woodlot = 1,
Beehive = 0.5
 Market interaction – This was judged using the proportion of crops sold:
76-100% sold = 4, 51-75% sold = 3, 26-50% sold = 2, 0-25% sold = 1
Worked example of capital score
Household A
Household A live in a traditionally built round house with a thatched roof, they have
netting for windows and no glass. They have goats, chickens and guinea fowl, grow
avocado pear and tangerines to sell and use a bicycle to get their produce to and from
market, selling around a third of their produce.
Household A scores 7 capital points (material assets = 0, transport = 2, livestock = 1.5,
commercial fruit = 1.5 and market interaction = 2)
Household B
Household B has a brick house with glass windows and a tin roof. There are pigs, goats
and chickens. The farmer grows tangerines, lemons, macadamia and avocado pears to
sell at market, he has a bicycle to transfer goods to market and also an ox-cart which is
used, in part, to lend (for a fee) to fellow villagers and also to transfer goods to market
(for which cattle are hired from a neighbour). He has a large Eucalyptus spp. woodlot
as a source of building poles and he occasionally sells some of his trees. Overall he
sells half of the farm produce.
Household B scores 21.75 capital points (material assets = 7, transport = 6, livestock =
3.25, commercial fruit = 3.5 and market interaction = 2).
The score shows a clear distinction between the two homes, household B having
considerably more capital, highlighted by the large difference in the scores.
3.6.3 On-farm inputs
Most participants didn’t keep detailed records of the amounts spent on different inputs
each year. However, they were able to quote the price of bags of fertiliser or seed and
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remember how many bags they bought per year. For other produce, such as tree seed, it
was possible to find out prices and then ask how many the household usually bought per
year. This meant that the amount spent could be worked out and recorded for each
household. The main input was fertiliser which, at the time of the survey, cost either
MK950 with a coupon or MK4,500 without (at that time MK270 = £1).
3.6.4 Tree usage scores
In order to gain a better understanding of the reasons why households are either planting
or maintaining trees on and around their farms, a scoring system was devised. This
scoring system can be used for each individual tree species. During the questionnaire
survey, each participant was asked to record the uses, benefits and products gained from
each species they own. There were a total of fifteen uses recorded (shade, medicine,
commercial fruit, domestic/indigenous fruit, woodlot, firewood, timber, soil fertility,
soil erosion, building poles, fallow, fodder, brick burning, boundary planting and
pesticide). Once all of the responses were recorded it was possible to calculate a score
for each species relating to each use. The score is calculated using the proportion of
survey participants exploiting each particular use. Depending upon its relative score,
each use was categorised as being either primary (usage score >75), major (>50 <75),
minor (>25 <50) or infrequent (>1 <25) for each species
Worked example of tree usage scores
Mangifera indica
139 households in the survey kept Mangifera indica on their farms. 138 of those
households recorded using the tree as a domestic fruit tree, leaving Mangifera indica
with a usage score for domestic fruit of 99.3 (138/139 x 100). 72 households used
Mangifera indica for firewood which left the species with a usage score of 51.8 for
firewood (72/139 x 100). This meant that domestic fruit was considered a primary use
for Mangifera indica and firewood a major use.
Faidherbia albida
76 households in the survey kept Faidherbia albida on their farms. All 76 households
recorded using the species to improve soil fertility on their land leaving it with a score
of 100 for soil fertility (76/76 x 100). A fairly small number of households (9) recorded
using Faidherbia albida as fodder for animals. This left Faidherbia albida with a score
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of 11.8 for fodder (9/76 x 100). Therefore, soil fertility was considered to be a primary
use for Faidherbia albida and fodder an infrequent use.
3.6.5 Economic components
The economic components were derived from the following variables (as in 3.6.2 the
scoring for these variables was derived from value judgements based on pilot study
work and field experience):
 Material assets – The same workings as for capital score (3.6.2). Taking into
account the type of home in which household members lived and any other
capital assets that were recorded: Glass windows = 3, Brick house = 2, Radio =
2, Tin roof = 1, Woodlot = 1, Beehive = 0.5
 Ganyu score – The ganyu score was calculated by multiplying the number of
months worked by the form of payment received for the labour:
Products (some farmers worked for clothes, materials and shoes) = 2, Food = 3,
Money & Food = 4, Money = 5
 Transport - The same workings as for capital score (3.6.2). Taking into
account the mode of transport a household uses to transport goods to market:
Vehicle = 10, Ox-cart = 4, Bicycle = 2, Foot = 1
 Occupation – The occupation type of the interviewee (other than farming):
Farmer = 1, Trader = 2, Artisan = 3, Professional = 4
 Farm size – The size of farm owned by the household
3.7 Ethical issues, positionality and problems encountered during the research
3.7.1 Ethical issues
Social research requires the involvement of human participants and the collection of
data from people about themselves and their family. As Punch (2005: 276) states, “all
social research involves ethical issues”. Homan (1991: 1) describes ethics as the
“science of morality”, stating that “those who engage in it determine values for the
regulation of human behaviour”. Therefore, social research requires a careful
understanding of the ethical problems that surround it.
Ethical issues differ between quantitative and qualitative research. As Punch (2005:
276) discusses, “whilst all social research intrudes to some extent into people’s lives
qualitative research often intrudes more”. Qualitative research can deal with the most
sensitive, intimate and innermost matters in people’s lives; this kind of information is
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inevitably accompanied by ethical issues. Punch (2005: 277) refers to Miles and
Huberman (1994: 290-297), who set out a list of ethical issues that need attention
before, during and after social research. A number of these issues are listed below:
1. Informed consent. Do the people I am studying have full information about what
the study will involve? Does a hierarchy of consent affect such decisions? This can be
extremely difficult and as Punch (1994: 90) states “will kill many a project stone dead”,
as “informed consent is unworkable in some sorts of observational research”.
Consent was given by each individual participant. Before this was given, the
project was discussed with the participant and there was an opportunity for any
questions to be asked regarding the research. Participants were then asked again
whether or not they wanted to take part.
2. Benefits, costs, reciprocity. What will each party to the study gain from having
taken part? What do they have to invest in time, energy or money?
Benefits of the research were clearly weighted towards the researcher, who, as a
result, would obtain a higher qualification. No direct benefits were available for
participants, bar the opportunity to share knowledge with fellow participants.
Participants, however, also felt motivated by the research process and were happy
that people were interested in their farm and household. Field assistants also
benefited, being able to gain experience of the research process.
3. Harm and risk. What might this study do to hurt the people involved? How likely
is it that such harm will occur?
There was no direct harm involved in the study. Consideration had to be given to
the potential harm that may be done through participants placing expectations on
the study, i.e. that they would receive some form of reciprocity from taking part in
the study, or that the study would lead to direct benefits through intervention in
the areas studied. This potential problem was mitigated through clear
explanations of the goals and limitations of the research before participants took
part.
4. Honesty and trust. What is my relationship with the people I am studying? Am I
telling the truth? Do we trust each other? If subjects feel that there has been an element
of betrayal in research findings then they will feel “cheated and misled by someone in
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whom they reposed trust and confidence” (Bulmer (1982: 15), cited in Punch, 1994:
93). Punch goes on to talk about trust and betrayal, these are issues that particularly
affect developing countries; he says that researchers have a general tendency to “hop
from topic to topic” (1994: 93). This may leave the subjects of research disheartened at
either the lack of progress or the lack of follow-up to the research. This can cause
problems for the next researcher to work in the area (spoiling the site).
This was avoided by giving clear information regarding the aims and scope of the
study and avoiding false promises.
5. Privacy, confidentiality anonymity. In what ways will the study intrude, come
closer to people than they want? How identifiable are the individuals and organizations
studied?
All participants are kept anonymous.
6. Research integrity and quality. Is my study being conducted carefully,
thoughtfully and correctly, in terms of some reasonable set of standards?
Yes, the research design and upgrade process means that the integrity and quality
of the research must be rigorously considered before embarking upon the
fieldwork.
7. Ownership of data and conclusions. Who owns my field notes and analyses:
myself, my organisation, my funders? In addition, once my reports are written, who
controls their diffusion?
These are all owned by the researcher.
8. Use and misuse of results. Do I have an obligation to help my findings be used
appropriately? What if they are used harmfully or wrongly?
The findings are controlled by the researcher and consideration will be given to
their appropriate usage.
3.7.2 Positionality
Research by a ‘westerner’ in the ‘developing world’ requires the researcher to have an
acute sense of his/her ‘positionality’ in order to understand their place within the wider
context of the research and how they are viewed by the research subjects. As Chacko
(2004: 52) discusses, ‘positionality’ refers to “aspects of identity in terms of race, class,
50
gender, sexuality and other attributes that are markers of relational positions in
society”. There are some ways in which a researcher can positively influence the
perspectives of research participants and the local community. As Robson (1997)
discusses, the role of the researcher is influenced by both ‘ascribed’ (gender, socio-
economic positioning, age and ethnicity) and ‘manageable’ (living arrangements,
methodology, how the researcher is introduced to the community and the researchers
involvement within the community) factors.
During the research, dealing with ‘ascribed’ factors was more difficult than dealing with
‘manageable’ factors. In terms of socio-economic positioning, I was from a rich
country and, due to this, relatively wealthy when compared to the research participants;
over this I had no control. However, using ‘manageable’ factors I was able to make it
clear to those with whom I was working that I was still a student and that I was
supporting myself with a small amount of funding and personal savings. My
accommodation was basic (but gave me a quiet place to work) and was usually outside
of the communities in which I was researching, I used public transport to get to and
from field sites and, while at my field sites, spent most of my time on foot, or, where
distances were too long, moved with the help of my supporting organisations.
Gender and age cannot be ‘managed’ by the researcher and, as I intended to include a
representative view from women throughout the research, my gender was, in part, a
barrier. I did not find this to be as large a problem as I had considered it would be
before the research. As, other than myself and my field assistant, there were no men
around (and often several other women), the female participants did not appear to be
inhibited and were often more vocal than their male counterparts. My age did not create
many problems either, as this, in part, helped reinforce the fact that the research was
about education (or my schoolwork) and not development/intervention. To think that
my ethnicity, as a white European, did not have an influence upon my research would
be naive; however, it is difficult to speculate how much. It is possible that my ethnicity
granted me greater access to supporting organisations and possible interview subjects
(government workers, NGO workers, district administrators and key informants),
however, in this regard it is difficult to separate my ethnicity from my role as a doctoral
student, which brought with it considerable respect.
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When conducting research in unfamiliar locales, this kind of access to external agents or
organisations is crucial in facilitating entry into communities and households, and it is
important that these links are chosen carefully (Chacko, 2004). NASFAM and
SUNESMA, the agents for my introduction to the field, both held positive
reputations/images at my field sites, helping me to gain access to ‘gatekeepers’
(Howard, 1997; Kesby et al., 1997) and research participants.
It is crucial to remain conscious of the inequalities that exist between ‘researchers’ and
the ‘researched’ (Robson, 1997), with the researcher often in a position of power
(Howard, 1997). As Madge (1997) discusses, it is only through the existence of
‘privilege’, due to the prevailing status quo of global power relations, that I was going
to Malawi to do this research. As the researcher, I would be gaining more from the
research, and as Scott et al. (2006) concede, it is often possible to offer little more than
the promise that your research may contribute to a general understanding of the
participant’s situation. It is also true, as Chacko (2004) discusses, that I had the power
of considerable autonomy. I was able to choose where I carried out my research,
determine the length of my stay in different villages and leave the area when I wished.
My role as a western researcher meant that some participants in the research viewed me
in the same light as either an NGO or extension worker, asking for advice on the best
possible trees that they should use or where they would be able to source certain species
from. I was there, very much, to learn from the participants; however, this highlighted
the imbalance of the relationship. Although, this, at times, did offer the opportunity for
reciprocity, with any queries or concerns raised allowing me to answer the question,
direct the participant to someone more relevant/knowledgeable or air the query myself
with someone who was in a better position to address the concern.
On occasion, this also allowed for the power relations to be inverted, whilst many
friends/acquaintances/colleagues with whom I have discussed my research tend to start
from a premeditated stance that I have been attempting to ‘teach’ research participants,
it was important that I acknowledged the participants far superior knowledge of the
research area and the fact that they were teaching me. As Chacko (2004: 60) states
“tacit acknowledgement that villagers possessed superior knowledge in areas where I
had little was of immense help in breaking the ice... invert[ing] power relations”.
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A field assistant’s positionality is also very important (Scott et al., 2006). Their age,
gender, regional and class background, alongside any prejudices they may harbour, play
a huge role in shaping interactions between the researcher, interpreter and participant. It
is possible that any prejudices may lead to field assistants undervaluing the knowledge
of informants and it is also possible that their age or gender may be considered
inappropriate by some participants. This makes it important that a field assistant is
conscious of his/her own positionality (section 3.7.4 gives more information on the
selection and training of field assistants and 3.7.6 discusses the influence of a field
assistants positionality on the interview process). Alongside this, it was important that
both researcher and field assistant displayed a certain authority/knowledge regarding the
subject as, without this, the research would have had little credibility/legitimacy in the
eyes of the participants.
3.7.3 Accessing field sites and communities
Access to communities at each of the field sites had to be considered before any data
could be collected. This access is especially pertinent for a western researcher working
in the developing world. It requires a considerable amount of prior planning. Access to
each of the field sites required permission from authority figures, or ‘gatekeepers’, such
as chiefs, village elders and District Commissioners. This process can require some
negotiation before access can be granted. In this research the ‘gatekeepers’ were the
organisations, NASFAM and SUNESMA. Through these organisations it was possible
to integrate with the local community, meeting TAs, village elders and District
Commissioners. The main purpose of these visits was to inform these figures of my
presence and my intentions, and in the process, ask for their permission to carry out the
research. Once granted, these authority figures are able to inform villagers of the
reasons for, and intentions of, the research. The involvement of NASFAM, SUNESMA
and the field assistants also meant that this could be explained in areas where the same
formal meetings had not occurred (due to time pressures, where villages were remote
and unlikely to be involved heavily in the research). Once access has been granted it is
still extremely important to ensure the consent of each individual participant.
3.7.4 Selection and training of field assistants
Funding for the research dictated that it was necessary to have different field assistants
for each field site (it was not possible within the allocated budget to pay for
accommodation and sustenance for a field assistant to accompany me at each site). The
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relationship between researcher and field assistant is extremely important; this
relationship is discussed in detail by Robson (1997) and by Scott et al. (2006). It is
important not to undervalue a field assistant’s previous experience, their skills, their
knowledge and their perceptions of the field situation. Field assistants are often able to
help understand complex field situations and can call on local networks of contacts
(ibid). There is a danger, as Scott et al. (ibid) discuss, that field assistants will
misunderstand their own role in the process, answering questions themselves rather than
translating. Training field assistants on the importance of triangulation and the rationale
for the particular methods and questioning strategies was important as, other than in
Neno, they had little social science background.
A slightly different approach to recruitment was necessary at each field site:
Neno
In Neno district, a final year geography undergraduate from CHANCO was employed.
This was facilitated with help from SUNESMA and was an ideal situation as the field
assistant was very capable. He also had relatives in Neno district, meaning that he had
ready-made accommodation within the district. Furthermore, as the student was not
actually from Neno District and had spent little time there, he was unlikely to come into
contact with people he knew during the course of the research. Despite the relatively
short period that he had spent in the district, he was knowledgeable about it due to the
amount of time his relatives had been residents. As a student he had prior experience of
the interview process and, after a lengthy discussion during our first meeting in
Blantyre, it was clear that he understood the concept of the research. After our original
meeting we undertook a pilot study, during which he helped to refine the questionnaire
and the interview process. His understanding and enthusiasm for the process was
beneficial. On occasion, he even undertook his own enquiries, informing me in the
morning of a discussion he’d had with a relative or friend, which clarified an issue we’d
been discussing the previous day.
Ntchisi
In Ntchisi, it was not possible to recruit a university student. Through NASFAM, a
meeting with the head teacher of the local secondary school was planned. The purpose
was to identify a recent graduate of the school who had a very good command of
English and an interest in geography but had not yet managed to find employment.
After meeting a number of graduates, one was employed. After a discussion, in which
54
the concept of the research and the process of the questionnaire survey were explained,
a pilot study was undertaken in order to familiarise the field assistant with the process
and to refine the questionnaire.
Rumphi
In Rumphi, the situation was again different. After preliminary discussions with
NASFAM, it was agreed that, if a field assistant was to be employed, there would be
serious problems with transport (the only mode available being motorcycle). Due to
this, it was agreed that NASFAM field officers would help to facilitate and to translate
during the questionnaire survey. This was not an ideal situation, as affiliation with an
organisation such as NASFAM may have influenced the answers of the participants
(they may not want to talk disparagingly regarding NASFAM, or may be overly keen to
praise them). A training afternoon was organised to deal with this. During the
afternoon the research was explained and the process of the questionnaire discussed,
alongside my fears about the direct involvement of NASFAM employees. This
provided a good opportunity to brief the potential field assistants about these potential
problems in the hope of avoiding them. The field assistants provided transport
(motorcycle) and added considerable local knowledge to the process. The NASFAM
employees also had a large contact base and were easily able to locate potential
participants.
3.7.5 Constraints on the fieldwork
There were some practical issues that affected the fieldwork in Malawi. The main
constraint on the research was transport. The lack of a vehicle whilst on-site, at each of
the field sites, hindered the freedom of the research, making the researcher almost
totally reliant upon the supporting organisations. This was not a problem when
travelling between field sites, as each of the district centres could be reached using,
relatively regular, public transport. Although the organisations were very supportive,
numerous days of fieldwork were lost due to a lack of transport. The lack of resources
within the organisations also dictated that a number of field visits had to be governed by
official programs carried out by the organisation. The greater independence that
personal transport would have provided would have allowed for more participants to be
reached and would have improved the research.
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During the second phase of the fieldwork, when carrying out the in-depth farm visits,
there were several occasions when the chosen interviewees were unavailable. They
may have been busy working or, in one case, have moved from the district altogether.
In general, however, due to the network of contacts available to NASFAM and
SUNESMA, arrangements were able to be made before arriving at the participant’s
home.
3.7.6 The interview process
There are always potential problems with the questionnaire/interview process. These
problems must be considered before (through thorough preparation), during (through
tact) and after (by giving consideration throughout analysis/discussion/results) the
research. To make this case increasingly sensitive, the research involved visiting
participants’ homes and farms, a possible intrusion of their privacy.
In rural areas of developing countries, the practice of the ‘interview’ is often not well
understood. Mitchell and Slim (1991: 21) discuss the issue of ‘nutshelling’, stating that
‘in our culture a wise person is a person who can talk and answer questions in a brief
and concise fashion, while in rural Africa questions remain open, mystery is acceptable
and brevity is not a necessary virtue’. These traits mean that it was important to
encourage the participant to enter a discussion with the researcher, so that they felt
comfortable with the process and were able to express their opinions in a relaxed way.
Questions that invite a one word answer were avoided, so as to encourage a lengthier
discussion.
As we know (section 3.7.2), power relations between researchers and interviewees from
different cultural contexts are almost always unequal. A consequence of this, discussed
by Valentine (2005: 125), is that “informants may often feel beholden to cooperate with
researchers” meaning it is vital to “make it clear to interviewees that they do not have
to answer everything which they are asked and that they can terminate an interview at
any time”. This potential problem was discussed with each field assistant at each site, to
ensure that it was made clear to interviewees before and during the
interview/questionnaire, that they were able to terminate the process at any point. This
was not a large problem during the research and participants generally appeared to
enjoy the opportunity to discuss their opinions.
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The notion of possible interviewer bias is discussed by David and Sutton (2004). They
state that “interviewer bias refers to the whole character of the interviewer (including
sex/gender, class/status, ethnicity and appearance/behaviour) and the impact that this
may have on the responses of the interviewee” (ibid: 89). Valentine (2005) and Howard
(1997) both discuss the problem of interviewees telling the researcher what they believe
she or he wants to hear. Both authors discuss how interviewees may assume the
researcher is affluent or tied to an NGO and may expect to receive money, gifts or
perhaps aid from them. This has practical implications for the research and had to be
considered during the analysis; judgements had to be made whether or not to include
possible inaccuracies/inconsistencies. In order to help identify any possible
inaccuracies, it was possible to double-check any uncertain material with field
assistants.
The key to avoiding these problems was to build a good rapport with the field assistants
and to train them so that they were clear about these possible problems. One of the field
assistants’ roles was to explain clearly to the participants that there were no ‘correct
answers’ and that it was their personal opinion that was required (and that they would
remain anonymous). It was also the field assistant’s role to make clear, before the
discussion, that the purpose of the process was educational and that there was to be no
monetary or material gain for the participants, at which point, participants had a clear
choice to continue with the process or not. There were some participants that entered
the research process with an expectation that they would benefit directly from it, and
though this never escalated into a particular problem, it, nonetheless, was an unfortunate
start to the discussion. As Robson (1997) says, it was necessary to have this
introductory discussion at the start of the interview process, however, it was important
that it was not done in the form of a speech but that a short discussion was held
beforehand and then further explanations/assurances could be given as the interview
progressed. Beginning the questionnaire with a discussion of the family structure and
make-up, helped conversation to flow both ways and was a good ice-breaker.
Another issue with the questionnaire/interview process is the language barrier. When
one spoken language is translated into another, changes in message can occur. The
language barrier made the employment of a field assistant/interpreter imperative. The
use of a field assistant/interpreter created problems, not only with the possibility of
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mixed messages. Interviews were much lengthier, as discussions had to be translated
both ways, proving time consuming and, at times, frustrating.
The involvement of a field assistant can influence the responses of the informant and
“informants can be very wary about the interpreter breaking their confidences”
(Valentine, 2005: 126). This is why, alongside the rapport between the researcher and
field assistant, it was important to stress to the field assistant how important it is to build
up a rapport with the interviewee so that they feel at ease and they don’t feel as though
they are being intimidated or interrogated. It was noted during the research that one of
the field assistants was, in a sense, abusing the position of power in which his role
placed him and not treating interviewees with the respect that was expected. This was,
in part, due to his feeling that his involvement in paid employment (as a field assistant)
gave him a higher social standing than most of the interviewees, who were
overwhelmingly subsistence farmers. This was a minor incident and without malice,
however, it highlights one of the issues that must be considered when carrying out this
kind of study.
As is discussed in section 3.7.2 the positionality of the field assistant/interpreter is
extremely important. Established relationships and cultural norms can influence the
interview process. For example, a secondary school student working in his/her own
village may, from a hierarchy of respect, be reluctant to ask some of his/her elders some
of the questions that may be considered of a more private nature (Clarkson, 2005). The
selection of field assistants (section 3.7.4) helped to negate this problem, choosing field
assistants from outside the villages in which the research was taking place.
3.7.7 Focus groups
Although focus groups are an important tool for discussion, there is a danger that
dominant individuals can start to dictate the discussion at different points. There are
also problems with the composition of a group: whether they know each other, gender
(men may say different things about women if they are present and vice versa (David
and Sutton, 2004)), community standing and age. As the group facilitator, the
researcher must also avoid the tendency of “imposing their own ‘correct’ responses”
(ibid: 94) even though they must set the broad framework for discussion. These
problems were largely avoided as they were given considerable thought before carrying
out the focus group work. There was not full participation in each of the groups,
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however, most participants were very keen to get involved and did not seem to be
inhibited by their fellow group members or the group facilitators.
3.7.8 Affiliations
Affiliations with facilitating organisations were vital to the fieldwork, as has been
discussed throughout this chapter. These organisations were key ‘gatekeepers’ to the
study sites, vital resources of local knowledge, integral in helping to identify the
research participants and professional in their impartiality during the study. It was,
however, vital throughout the fieldwork to consider the influence of their presence on
the participants. This made it important, as far as possible, to distance the research from
these organisations and stress their facilitatory role.
3.8 Funding sources
The main funding sources for this research were the Tropical Agriculture Association,
SPRET (the Sir Phillip Reckitt Trust) and the University of Hull Geography Department
Research Support Fund.
3.9 Conclusion
This chapter has outlined the various methods that were used to collect data during the
fieldwork and how these data were analysed and interpreted. The use of multiple
methods during this study has helped to utilise the strengths of both qualitative and
quantitative approaches in answering the research questions. In addition, this chapter
has discussed some of the key issues present when carrying out research in the
developing world and how great care must be taken, when planning, to consider the
ethical and cultural issues involved, when a westerner conducts social research in the
developing world.
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Chapter 4 – Country and site specific context
This chapter will position the research in a country-specific context, giving an overview
of the relevant demographic, climatic and historical information and justifying the use
of Malawi as the study country.
4.1 Introduction
Malawi is a small, land-locked country in south east Africa. It shares its borders with
Mozambique, Tanzania and Zambia. Malawi is one of the world’s poorest countries
and is without significant mineral resources. The country’s most prominent physical
feature is Lake Malawi. At 580km long and up to 75km wide, it is the third largest lake
in Africa. Malawi’s people are predominantly rural (>85%) and agriculture dominates
the economy. It has a cultivable area estimated to be 3.6 million hectares, of which,
according to FAO estimates in 2000, 58% is cultivated (Reynolds, 2000). Alongside
agriculture, Malawi’s principal assets have been extensive indigenous forests and
abundant fisheries (Bunderson et al, 2002); forests supplying 90% of the domestic and
industrial energy requirements and fisheries providing 80% of the animal protein
supply.
4.2 Demographics
The population of Malawi has risen sharply in the last 40 years, from just over four
million in 1966 to thirteen million in 2008 (figure 4.1). This increase in population
makes Malawi one of the most densely populated countries in southern Africa, with a
population density of 139 people per km2 (GoM, 2008). This high population density
makes managing the use of natural resources a challenging task (Reynolds, 2000).
Figure 4.1: Population of Malawi 1966-2008 (Source, GoM, 1998; 2008)
There has been continuous population growth over the past 40 years. The speed of this
growth, however, has fluctuated (table 4.1). The rate of growth slowed considerably
0
2
4
6
8
10
12
14
1966 1977 1987 1998 2008
Po
pu
la
tio
n
(M
ill
io
ns
)
60
between 1987 and 1998, dropping from over forty per cent to twenty five per cent, per
decade, before rising again at the turn of the century. One of the reasons for this
slowing of population growth could be the departure of many refugees following the
end of the conflict in Mozambique in 1992. Likewise, the high rate of increase between
1977 and 1988 may, in part, have been due to the slowing of labour movement out of
Malawi, resulting from constraints on migration opportunities (Kydd and Christiansen,
1982). Despite the rate of growth slowing, the population of Malawi is still rising
sharply, with growth estimated to be 2.8% in 2010 (19th highest in the world), more
than double the world population growth rate of 1.1% (CIA, 2010a).
Table 4.1: Annual population growth rates
Decade Annual population
growth rates (%)
1966 – 1977 3.7
1977 – 1987 4.4
1987 – 1998 2.2
1998 – 2008 3.2
The population of Malawi is concentrated in the southern and central regions. The
southern region contains the largest proportion of the population (45%), followed by the
central region (42%) and then the northern (13%) (GoM, 2008: 8). Although the
southern region is the most populated, it shows the smallest rate of growth over the ten
years since 1998 (2.4%). The northern region is growing fastest, with an increase of
3.3% annually, closely followed by the central region (3.1%). The growing central and
northern regions’ can be shown by tracking the population distribution over the past
twenty years (table 4.2).
Table 4.2: Population distribution by region, 1987, 1998
and 2008 (Source: GoM, 2008)
% of total population 1987 1998 2008
Northern Region 11 12 13
Central Region 39 41 42
Southern Region 50 47 45
The heavier populated southern region is also highlighted by the population density
figures (figure 4.2). The southern region has 185 people per km2, compared with 154
per km2 in the central region and only 63 per km2 in the northern region (GoM, 2008:
10).
Figure 4
The northern region has vast areas of low population density (including large areas of
National Park, found at Vwaza Marsh and Nyika Plateau) and pockets of high density
population, notably Mzuzu and around dis
Figure 4.3: Population density map of Malawi (source: Benson
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.2: Population density increase across the three regions of Malawi.
(Source: GoM, 2008)
trict centres (figure 4.3).
et al., 2002)
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4.3 Climate
The climate of Malawi is tropical, with a single rainy season between mid-November
and mid-April. The climate is fairly cool between May and August, after which
temperatures increase until the onset of rains in mid-November. The temperature varies
with altitude, with mean annual temperatures ranging from 13°C on the Nyika Plateau
to 25°C in the Lower Shire valley (Reynolds, 2000). Mean rainfall is between 700 and
2,400mm per year, with an average annual rainfall of 1,180mm (FAO, 2006), again,
varying with altitude. The country is prone to natural disasters of both extremes, from
drought to heavy rainfall, putting the country’s food-security situation in a precarious
position.
4.4 Agriculture in Malawi
Malawi’s economy is mainly agriculture based and smallholder, subsistence farming is
the main livelihood choice of many of the country’s people, who cultivate, on average,
less than a hectare of land (Fisher, 2004). Ng’ong’ola et al. (1997, cited in Fisher,
2004) say that smallholder agriculture in Malawi is characterised by low productivity,
due to slow adoption of improved techniques and the unimodal rainy season, which
gives only a short growing season each year. Despite the low productivity, agriculture
dominates the economy, contributing 36% of GDP, 90% of the labour force (CIA,
2010b), 85-90% of the foreign exchange earnings and 60-70% of the inputs into the
manufacturing sector (World Bank, 1992, cited in Bunderson et al., 2002). Most
farming in Malawi is for subsistence purposes and the staple crop is maize. Two-thirds
of the food calories consumed daily come from maize, whilst ninety per cent of the
cropped area is planted to maize (Smale and Heisey, 1997); though, around “70-80% [of
Malawians] run out of their stored maize in an average year” (Peters, 1996: 5). Other
food crops include groundnuts, cassava, sorghum and rice, while the most common cash
crops are tobacco, beans, soya beans, groundnuts, cotton and various horticultural crops
(Bunderson et al., 2002).
Agriculture in Malawi is “strongly dualistic in structure” (ibid: 1), it is made up of both
commercial estates on private land, promoted for export earning and the creation of
agricultural employment, and smallholder farms under customary tenure with
usufructuary rights to provide subsistence and food security. While smallholders
contribute 80% of the total agricultural production, the estate sector controls 90% of the
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export trade (mainly tobacco, tea, sugar, coffee, groundnuts, coffee and macadamia
nuts) (ibid).
Although smallholder subsistence farming is the main livelihood for most of Malawi’s
population, the estate sector has largely shaped the county’s agricultural history. Estate
agriculture developed when Malawi was colonised by Great Britain in 1891. Estate
holders’ rights were legally defined in terms of boundaries that were surveyed, whilst
no such demarcation occurred for existing villages and plantations (Pachai, 1978).
Pachai (ibid), Kydd and Christiansen (1982) and Walker (2004) discuss the preference
given to the Europeans during this period and, through this, the neglect of Malawi’s
African population, despite the fact that the smallholder base is well versed in how to
cultivate their land. As Walker (2004: 91) states “through seventy three years of
colonial rule, the government consistently invested in failed efforts to boost the estates
while neglecting the one source of real growth potential – the small African farmer”.
According to Smale (1995), smallholders outstripped export production by the
European plantations.
Malawi won its independence in 1964 and despite over 40 years of post-independence
economic and social reform, during which the government has worked in partnership
with donors such as the World Bank, the IMF, UN agencies and other multi-lateral and
bi-lateral donors, the country remains very poor (Vaughan, 1998; Dorward and Kydd,
2004). Since independence, Malawi has experienced periods of economic growth.
However, these have not been sustained (Harrigan, 2001) and throughout this period the
smallholder sector has continued to be marginalised, as is discussed by Chisinga (2002)
and Smale (1995).
The first post-independence leader of Malawi, Dr. Hastings Kamuzu Banda, put “major
emphasis on estate agriculture as an engine of economic growth and development”
(Chisinga, 2002: 25). A Land Act, designed to “reinforce a postcolonial agricultural
strategy that distinguished estate farming from smallholder agriculture”, backed up this
strategy (ibid: 25). Whilst those engaged in estate farming were allowed to cultivate a
variety of crops without limit, those within the smallholder sector were legally
prohibited from producing such cash crops as burley tobacco, tea and sugar. Vaughan
(1998) notes that estate owners conducted their business with markets, whereas
smallholders had to sell their produce directly to the Agricultural Development and
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Marketing Corporation (ADMARC). The Land Act only allowed for the one-way
transferability of land; it could only be transferred to the estate sector. This is discussed
by both Chisinga (2005: 25) and Walker (2004), with the former pointing out that this
led to the estate sector growing much faster than the smallholder sector, with the
majority of the elite moving into the estate sector “facilitated by cheap finances
obtained through excessive taxes on peasants”. The latter states that “small farmers
literally paid, through taxes on their production, for the dramatic expansion of the
estate sector that took away much of their land and returned only a small number of
jobs with very low wages” (Walker, 2004: 92). Between 1970 and 1981, the estate
sector occupation of cultivated land grew from 2% to 13% (Mkandawire and Ferguson,
1992, cited in Smale, 1995).
Despite initially impressive growth rates through the 1970’s, documented by Vaughan
(1998), the vulnerability of Malawi’s export economy, and its heavy dependence on tea
and tobacco, was revealed by the oil crisis of 1979. Many of the tobacco estates set up
in the 1970’s were found to be “appallingly inefficient” (ibid: 194). The World Bank
and the Malawian Government had conflicting views about Malawi’s approach, as
Vaughan discusses: the World Bank’s objective was to “promote export crop
production amongst smallholders” whilst the government aimed to “preserve estate
monopolies on the most lucrative crops while maintaining self-sufficiency in food” (ibid:
194). The liberalisation of the maize market occurred during the 1980s, due to the
worsening financial position of ADMARC2. Liberalisation of the tobacco market,
however, had to wait until 1990 (Vaughan, 1998). This liberalisation increased the
number of smallholder farmers growing tobacco and they rapidly became the main
producers of burley tobacco (Chirwa, 2005). Despite the new opportunities that
liberalisation provided, Peters (1996) argues that most of these opportunities benefited
the wealthier households, with the poorest 25% experiencing a relative worsening in
income and food security.
The post-Independence regime of Banda had intensified the inequality and poverty
inherited from the colonial past (Walker, 2004) and, despite a change of government in
1994, the situation has not greatly improved. The continuing population growth and the
aforementioned promotion of estate agriculture in Malawi have caused agricultural land
to come under increasing pressure. The pressure on land has left little opportunity for
2 Chilowa (1998) discusses the liberalisation of ADMARC and the financial problems that led to this.
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smallholders to leave their land as fallow (Smale, 1995), with smallholders expanding
their cultivation to marginal, less fertile soils that are often on hill slopes which “are not
suitable for intensive cultivation, leading to woodland depletion, soil degradation and
erosion” (Reynolds, 2000). Whiteside and Carr (1997: 6) speak of “Malawi’s
smallholder agriculture facing a crisis…, there is a dangerous combination of land
shortage, continuous cultivation of maize, declining soil fertility, low yields,
deforestation, poverty and high population growth rate”.
This situation has not improved since the turn of the century and, according to Booth et
al. (2006), Malawi was at the edge of an abyss by the end of 2004. The authors cite the
density of the rural population, patterns of land use, environmental degradation and the
absence of productivity-enhancing measures in smallholder agriculture, alongside the
deterioration of the macro-economy, as issues of particularly grave concern. Booth et
al. take a negative view of Malawi’s future and say that they have considered “but do
not believe at all plausible under Malawi’s conditions that growing population density
might introduce institutional innovation or technological adaptations, and in this way
become a driver of positive change” (ibid: 7). Walker (2004: 92) adds: “to most small
farmers in Malawi, the always-present threat of starvation overshadows virtually all
other concerns”.
Despite the seemingly negative picture for Malawi’s smallholder agriculture, since 2007
Malawi has become a net exporter of maize, thanks largely to the state-subsidised
fertiliser program (box 4.1). This has had mixed reviews. Denning et al. (2009: 2)
describe the programme as “one of the most ambitious and successful assaults on
hunger in the history of the African continent”, with maize production almost tripling
between 2005 and 2007, while Dorward et al. (2008) discuss the programme a little
more critically (notably its effectiveness and costs). However, despite their criticisms,
they are still largely positive with regards to the impact of the program (ibid).
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Box 4.1: State supported agricultural inputs
In 1998, the Malawian government launched the Starter Pack programme in an attempt to
improve food security across the country. Initially, this programme provided enough to
cultivate 0.1ha of maize (consisting of 2kg hybrid maize seed, 15kg fertiliser and 1kg of
legumes seed), but under considerable criticism from Malawi’s donor community, the
programme was scaled down to a Targeted Input Programme (TIP) by 2000 (Harrigan, 2008).
Where the Starter Pack had benefited 2.8 million households, the TIP was aimed at around
1.5 million, targeting the most vulnerable (ibid). In late 2005, TIP was replaced by the
fertiliser subsidy programme, under which farmers are given access to a pack containing
fertiliser sufficient for 0.4ha and maize seed for 0.1ha (Denning et al. 2009). The market
value of this pack was MK5,500, of which farmers with fertiliser coupons paid MK2,050 (ibid).
4.5 Land tenure and reforms
Access to, and control over, land is crucial for most rural people in Malawi when they
are constructing their livelihood strategies (Takane, 2007). There are three main
categories of land tenure in Malawi: customary, public and private leasehold land.
Kishindo (2004: 214) defines private land as “that which is held or owned under
freehold or leasehold title, Certificate of Claim or is registered under the Registered
Land Act”. This includes tobacco, tea and sugar estates. Public Land is defined as that
which is occupied, used or acquired by the government and any other not being
customary or private. Malawi has a land area of 9.4 million ha. Of this, 7.3 million ha
falls within the customary/private sector (Bunderson et al., 2002), of which, the estate
sector lays claim to 1.2 million ha, leaving 6.1 million ha under customary tenure,
supporting smallholder farmers.
Customary land is held in trust and administered by a Traditional Authority/chief (TA).
TAs are empowered by the government (which holds the ultimate control of customary
land) to authorise the use and occupation of any customary land within their areas
(Kishindo, 2004). As customary land is vested in the government, it acts as “a reservoir
from which further public land and private leaseholds can be obtained” (ibid: 214).
Stambuli (2002) discusses the decline of customary land due to its transfer, at low cost,
to leasehold title for the purpose of promoting tobacco production. A common problem
with the administration of land by TAs is discussed by Hansen et al. (2005). Whilst
TAs are supposed to take into account an applicant’s subsistence needs, how much land
they receive may depend upon their social status within the local community.
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Though the usage rights over agricultural land are well established, the rights of transfer
are limited (Place and Otsuka, 2001). There is no land market, and the transfer of
agricultural land is primarily through inheritance. The issue of inheritance is important
and there is a key distinction between patrilineal (male) and matrilineal (female)
inheritance systems, which may influence the management of natural resources.
Hansen et al. (2005) discuss the two systems and how they have begun to change in
response to land shortages and changes in migration opportunities. Traditionally, in
patrilineal systems, the man would take his bride to the homestead or village of his
father (virilocal), whereas, in a matrilineal system the man would go to stay at his wife’s
homestead or village (uxorilocal).
The patrilineal system is more common in the north of Malawi, while the matrilineal
system is widespread in the southern and central regions. The two systems may have
different affects on a household’s attitude towards farm and tree management. As males
are the key decision makers within a household, there are possible disincentives within
the matrilineal system that may affect their farming strategy. Place and Otsuka (2001)
discuss these, believing that under a matrilineal system a husband will behave more
myopically than under a patrilineal system. The three main disincentives are:
 If a husband resides in his wife’s village on a temporary basis, he is less likely to
make long-term investments, particularly if he also has rights to land in his own
village
 In case of divorce or death, the man’s continued land rights are not guaranteed.
This may reduce the incentive for a man to work in his wife’s village. When either
a death or a divorce becomes more likely, the male may increase activities that
enhance short-term returns at the expense of those that may produce long-term
returns
 The male is also unlikely to invest as heavily if land is to pass from uncles to
nephews or nieces, bypassing the children.
Due to the increase in population, land in Malawi is becoming scarce and there may
well be a lack of virgin land for possible allocation. This leads a household to
constantly sub-divide its land into smaller pieces. As stated in section 4.4, this land
scarcity can drive households to the cultivation of marginal lands and hillsides.
Encroachment is also more common, leading to boundary disputes between neighbours.
One possible option when land gets particularly scarce is emigration, though this is
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unlikely to be taken lightly due to familiarity with both the environment and
community. Immigrants may also face potential difficulties in their new communities.
They are granted user rights on being accepted as members of their host community,
though this often comes with conditions, such as recipients respecting local traditions
and customs and perhaps surrendering part of their yield for a specific period (Liuma,
1998, cited in Kishindo, 2004). Immigrant villagers do not enjoy much security,
particularly in the early years of their settlement; they also risk losing their user rights if
they are deemed to behave contrary to local cultural norms (Kishindo, 2004). These
potential insecurities may deter immigrants from making investments in their land,
particularly long-term investments such as trees.
Amidst the increasing scarcity of land, an informal market in customary land appears to
be developing (ibid). This informal market enables people to acquire land that
otherwise would be denied them under the traditional customary system. This form of
market is likely to assist the better off. However, due to their informal nature, these
transactions may come under question at a later date, with family members being able to
challenge them, as land is considered a non-saleable commodity. The emergence of this
market does, however, suggest that landholders perceive themselves as owners and not
merely right-holders. According to Hansen et al. (2005: 104) the National Land Policy
that was passed in 2002 recognises the trend towards privatisation of land rights within
the customary sector. The policy “also embraces the concept of nuclear households
and gender equality and ‘protects the right of inheritance directly by the children and
the surviving spouse’” (ibid: 104). In the instance where the inheritance system allows
the parents to pass land to their children, investment may be encouraged as the fruits of
their labour will be passed on.
4.6 Crops
As section 4.4 indicates, most farming in Malawi is subsistence based; smallholder
farmers grow maize, cassava, groundnuts, rice and sorghum alongside many indigenous
and exotic fruit species. The main commercial crops are tobacco, tea, beans, sugar,
soybeans, groundnuts, paprika, macadamia nuts and cotton.
Although farming is still largely subsistence oriented within the smallholder sector,
while commercial farming has historically been the domain of the estate sector, the
liberalisation of the maize and tobacco markets has allowed smallholders to move into
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commercial farming. The de-regularisation, in 1987, of markets for smallholder crops
allowed private traders to open up new markets. Although, as Chilowa (1998: 562)
states “many private traders face transport, storage, grading, crop procurement,
marketing and financial constraints”, meaning that smallholders were not always able
to access them. Both Peters (1996) and Chilowa (1998) agree that the main
beneficiaries of liberalisation were better-off households, with the poorest experiencing
a relative worsening in income and food security.
In contrast to Peters (1996) and Chilowa (1998), whilst acknowledging that some of the
poorer households lost out (in part, due to market liberalisation), Orr and Mwale (2001)
found that market liberalisation has allowed farmers to exhibit their resilience, to adapt,
to diversify and to intensify, in order to maintain their household income. Through this,
they are able to improve their economic status (as well as their food security), bringing
higher income from crop sales and microenterprise. This mirrors the findings of Tiffen
and Mortimore (1998), Mortimore and Tiffen (2004), Mortimore and Harris (2005) as
well as Lambin et al. (2001) (as discussed in sections 2.2 and 2.9.4). Orr and Mwale
(2001), found that amongst households growing tobacco, the share of income from
crops rose from 31% to 56% and that farmers had developed “sophisticated systems of
intercropping field pea with sweet potato that involve up to three separate plantings”
(ibid: 1335).
4.7 Forestry in Malawi
Miombo woodland extends across much of central, eastern and southern Africa,
including Malawi. It is found in areas that receive more than 700mm of rainfall and is
made up of species mainly in the genera of Brachystegia, Julbernardia and Isoberlinia
(Dewees et al., 2010). Large areas of miombo woodland in Malawi have been cleared
for farm land, but also for fuelwood. However, households also find a vast range of
other resources from it (Lowore, 2006). As well as fuelwood, miombo woodland
provides fodder for livestock, construction materials, organic fertiliser and wild foods
and fruits, which reduce vulnerability to the risks of crop failure (Dewees et al., 2010).
Forestry activities in Malawi have been a continuation of the traditional practices of
colonial Britain. The colonial administration was preoccupied with controlling the use
and conservation of natural resources, including trees and forests (Jumbe and Angelsen,
2006), gazetting most forests as protected areas by the mid 1920’s. Walker (2004: 92)
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described this control as an “obsession”, believing that their dominant concern was to
maintain supplies of fuel.
The colonial government established the Communal Forest Scheme, managed by the
District Administration, allocating approximately 2.7 million ha of forested area to
communities for their use and management. These areas were referred to as Village
Forest Areas (VFAs) (Kayambazinthu (2000), cited in Jumbe and Angelsen, 2006).
This scheme only lasted one decade, as the policy focus of the colonial administration
shifted from community forestry to forest establishments for commercial exploitation.
Mayers et al. (2001: 15) discuss how expatriates took decisions that involved the
protection of forests against the “perceived ravages” of the local population, developing
plantations of exotic trees, including pine and eucalyptus.
After independence, matters relating to forestry were handled firstly by local
government (between 1964 and 1985) and then by central government, through the
Department of Forestry, with a participatory approach to natural resource management
being revived in the 1990s (Jumbe and Angelsen, 2006). The government formulated
the National Forestry Policy in 1996 and the New Forestry Act was set up in 1997,
removing a large number of barriers to people’s involvement in the conservation of
trees, forests and protected forest areas (ibid).
In Malawi, forest covers most of the land, followed by agriculture (Mlay et al., 2003:
139); these two sectors compete for land and other resources, inevitably affecting the
surrounding environment. As the economy in Malawi is mainly agriculture-based, the
relationship between agriculture and forest is extremely important. Land clearance for
agricultural expansion, coupled with high demands for fuelwood and building materials
are the primary causes of deforestation in Malawi (Fisher, 2004). Between 1972 and
1990, total forest cover in Malawi declined by 41%, averaging a 2.3% annual loss
(Bunderson and Hayes, 1995). This has slowed since 1990, but the total forest cover
still declined by 12.7% between 1990 and 2005, an annual rate of 0.9% (a slightly
higher rate than southern Africa as a whole (0.6%)) (FAO, 2007). Most of this
deforestation has occurred on customary and private land, representing an annual loss of
3.4% (Bunderson et al. 2002), due partly to weak enforcement of conservation policies.
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The use of fuelwood for cooking and heating by rural and urban households’ is
estimated to account for 93% of the total energy consumed in Malawi and makes up an
estimated two thirds of wood consumption (Fisher, 2004). Fisher (ibid) goes on to
discuss the situation in, firstly, rural areas, stating that firewood from adjacent forests
remains an essentially free and accessible good, and low-cost alternative energy sources
are generally not available. Whereas, in urban areas, poverty, combined with rising
tariffs on paraffin and electricity, encourages people to use fuelwood for their domestic
energy needs. Continued reliance on these woodfuels is threatened by unsustainable
exploitation of forest resources.
Another major demand for wood is Malawi’s estate sector. Tobacco and tea estates
account for nearly 30% of the wood consumption in Malawi (Fisher, 2004), in part due
to the vast amounts of wood required for leaf curing and shed construction, estimated by
Bunderson et al. (2002) as over 1 million m3 of wood per annum. Bunderson et al.
(ibid) believe that government policies have aggravated the problems of deforestation,
particularly around urban centres, by subsidising forestry nurseries and setting prices of
plantation wood at artificially low levels, thereby impeding development of private
initiatives for efficient tree based markets (since wood prices are lower than production
costs).
4.8 Smallholder response to woodland decline
Both colonial and postcolonial governments have tried to persuade farmers to plant
trees through a range of projects (extension services, education, and free
seeds/seedlings), and have found little enthusiasm from smallholder farmers, despite the
very same farmers describing these projects as desirable (Walker, 2004). As Walker
states, officials blaming farmers’ ‘indolence’ and ‘wantonness’ is clearly an inadequate
explanation as to why farmers haven’t shown more enthusiasm when they are keen to
experience the benefits that tree planting brings.
In reality, the reasons why smallholders haven’t responded positively to these projects is
due to the kind of constraints discussed in section 2.9, such as a lack of land or labour,
which means that tree planting may be pushed down the pecking order in terms of
priorities, certainly below subsistence food production. As Walker (ibid) says, farmers’
perceptions are generally at odds with the official narratives of a ‘fuelwood crisis’
(farmers proving to be adept at finding fuel from a wide range of sources), leaving a gap
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in knowledge between official thinking and the real-world situation. “The failure to
understand (or even attempt to understand) the perceptions and needs of the small
farmers expected to carry out reforestation programmes on behalf of all Malawians
produced fundamentally misconceived policies” (ibid: 102).
With regards to these misconceived policies, both Dewees (1995a) and Walker (2004)
discuss the Malawian Government’s choice of eucalyptus trees. Walker (ibid: 102)
describes this as “logical from an energy perspective because eucalyptus produce more
fuelwood more quickly than almost any other species”. However, as Dewees (1995a:
1097) points out, official assumptions of smallholder tree planting were largely
conjectural and “not based on a critical analysis of why farmers plant trees in the first
place”. Walker (2004: 103-104) claims that the choice of eucalyptus “made little sense
to most farmers who value trees for a range of products (fruit, timber, fibre, traditional
medicine) that are not provided by eucalyptus”. In addition, farmers perceive that
eucalyptus reduces the productivity of nearby crops, meaning that it is not even
preferred as a fuelwood.
Both the Malawian Government and international agencies have maintained the colonial
policy of placing the burden of Malawi’s deforestation problem on smallholder farmers,
rather than the estates or urban consumers. Better understanding is required of why
farmers’ plant trees and how any decisions regarding tree planting are weighed up, in
relation to the complex constraints and needs of the household, in order to help facilitate
appropriate tree planting schemes.
4.9 Site-specific context
Whilst this chapter has so far placed the study within the context of climatic,
demographic and socio
individual field sites in order to highlight the differences that make them unique
appropriate case studies.
the southern region, Ntchisi in the central region and Rumphi in the northern region
(figure 4.4).
Figure 4.4: Map of Malawi showing position of field sites (Source: Benson
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-economic issues in Malawi, it is useful to investigate the three
The sites cover each of the three regions of Malawi: Neno in
Rumphi
Ntchisi
Neno
and
et al., 2002)
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4.9.1 Demographics
According to the latest available census data (GoM, 2008), Ntchisi has the largest
population of the three districts (224,098), followed by Rumphi (169,112) and Neno
(108,897). Whilst Ntchisi has the largest population of the three districts, Rumphi has
the largest land area (4,769km2), considerably bigger than both Ntchisi (1,655km2) and
Neno (1,469km2). With such a large area, Rumphi has the lowest district-wide
population density, 35 people per km2, compared with 74 per km2 in Neno and 135 per
km2 in Ntchisi (figure 4.5).
Figure 4.5: Population density across three field sites (1977-2008)
The low population density in Neno contrasts with most of the southern region, which is
the most densely populated region in the country. The whole of the northern region is
characterised by low population density. As a whole, Rumphi is no exception to this,
with large areas of extremely low population density, notably Nyika Plateau and Vwaza
Marsh. However, there are pockets of higher density, notably around the district centre
(see figure 4.6), which experienced a doubling of population between 1987 and 1998
(GoM, 2002). Whilst human settlement, cultivation or livestock grazing takes up ninety
per cent of land in Ntchisi (GoM, 2006) and over eighty per cent in Neno (GoM, 2007),
less than fifty per cent of land in Rumphi is available for use by the District’s people
(GoM, 2002). Taking this into account leaves Rumphi with a population density of 75
people per km2.
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Figure 4.6: Population density in Rumphi (source: Benson et al.)
4.9.2 Migration
In order to get a picture of migration patterns in the three districts over the last 40 years,
census data were used (GoM, 1966; 1977; 1981a; 1981b; 1998) to highlight the
proportion of males at different age groups (figure 4.7).
Figure 4.7: Proportion of males at different age groups within each district (1966-1998)
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The proportion of males in each district has increased between 1966 and 1998. The
figure shows that for the youngest age group (0-14), the proportion of males has been
very similar throughout the time period and across each of the districts, fluctuating only
a small amount between the lowest, 48.9% (Rumphi in 1966) and the highest, 50.4%
(Neno in 1966). The situation changes, however, as the population grows older. When
we consider those aged between 15 and 29 there is a noticeable fall in the male
proportion in each district in 1966 and 1977, when compared to 1998. The gap is
highlighted even more strongly when considering the 30-44 year old age group, with a
very large range between the lowest proportion of 38.4% (Rumphi in 1966) and the
highest of 50.9% (Ntchisi in 1998). When considering the age group between 45 and
64, the districts showed a general pattern of increasing male proportions between
1966/77 and 1998, although the range had decreased to be between 42.5% (Rumphi in
1966&77) and 50.2% (Ntchisi in 1998). There is a similar range when we look at the
65+ age group with the lowest proportion of 43.2% (Rumphi in 1966) and the highest of
50.1% (Ntchisi in 1998).
It is clear (figure 4.7) that a greater number of males are deciding to stay within or move
back to their home district, rather than move to urban areas in order to look for work.
This is likely to be in connection with the land reform of 1994, which made it easier for
smallholder farmers to grow commercial crops. There is also the aspect of immigration
into each district. This has clearly been a factor in Neno, with rising land pressures in
nearby districts (Thyolo, Blantyre and Mulanje), leading to smallholders looking further
afield (to less populated areas) for pockets of land. Alongside this there is the decline of
opportunities for work in South Africa.
The very low proportion of males found in Rumphi in 1966/1977 can be explained by
the lack of opportunities that were available in the north of the country under the rule of
Hastings Banda. The rise in the proportion of young males after 1977 is due to the peak
of labour migration in the early 1970s, with many migrants returning to Malawi during
a period where opportunities for new migration were severely constrained (Kydd and
Christiansen, 1982). The reduction in labour migration was, in the main, due to a
decrease in demand in neighbouring countries, although it did coincide with increased
demand for wage labour, which accompanied the rise in estate agriculture of the 1970s
(ibid).
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That the largest proportions of non-dependent males are found within each district at the
time of the last available data suggests that out-migration is not a hindrance to
agricultural intensification and, through this, increased tree planting/management.
However, this does suggest that there is less opportunity for remittances from family
members working in paid employment.
4.9.3 District administration and people
Neno
Neno district (figure 4.8) is divided into four areas, each under the leadership of a TA
(Chekucheku, Symon, Dambe and Mlauli). There are 134 villages within the district,
organised into 25 Village Development Committees (VDC3) (GoM, 2007). Neno is
divided into two ecological/extension planning areas (EPAs); Neno and Lisungwi.
Figure 4.8: Neno district map
3 VDCs are representative bodies from a village or a group of villages, responsible for identifying needs
and facilitating planning and development in local communities
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The people of Neno are mainly of the Ngoni and Mang’anja tribes, with a small number
of Ambos (GoM, 2007). The languages spoken in Neno are Chichewa, Chingoni and
English, Chichewa being the most widely spoken but English being the official
language used in most business transactions. People in Neno follow a matrilineal
system of marriage whereby the men live at their wife’s home and a small token,
normally a chicken, is given to the parents of the woman as a form of dowry prior to
marriage (ibid). As is discussed in section 4.5, this kind of inheritance system may be a
constraint that discourages a male farmer from investing in his farm.
Ntchisi
Ntchisi district (figure 4.9) is divided into seven areas, each under the leadership of a
TA (Chikho, Chilooko, Kalumo, Kasakula, Malenga, Nthindo and Vuso Jere). There
are 1600 villages in Ntchisi district, organised into 256 VDCs (GoM, 2006).
Figure 4.9: Ntchisi district map
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Chewa is the main tribe found within Ntchisi, making up an estimated 96% of the
population (ibid). The remaining 4% of the population is made up of a mixture of
Ngoni, Lomwe, Tumbuka, Yao and Tonga migrants. Chichewa is the main language
spoken within Ntchisi. The district’s people traditionally follow a matrilineal system of
marriage (Chikamwini), although according to the district socio-economic profile (ibid),
Chitengwa (where the wife lives at the husband’s home) is becoming more popular due
to economic reasons and the merging of cultures in the district.
Rumphi
Rumphi district (figure 4.10) is divided into nine TAs (Chapinduka, Chikulamayembe,
Kachulu, Katumbi, Mwahenga, Mwamleni, Mwamlowe, Mwankunikira and Zolokere).
Figure 4.10: Rumphi district map
There are 595 villages in Rumphi district, organised into 66 VDCs (GoM, 2002). The
main tribe represented in Rumphi is the Tumbuka and the main language spoken is
Chitimbuka (95% of the district population) (GoM, 2002). The majority of people
within Rumphi follow a patrilineal system of marriage, where the wife lives in their
husband’s home.
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4.9.4 Topography
Each of the districts have varied topographies, with mountainous areas as well as
scattered, flat valleys. In Neno, there is the Kirk range, with altitudes between 1,200
and 1,500m, the Ligowe-Chikonde-Kambale areas (where most of the research was
carried out), with moderate altitude and areas of flat land. There is also the Lisungwi
and Shire Valley which are largely flat and have altitudes between 250 and 500m. In
Ntchisi, the altitude ranges between 900 and 1,700m, the eastern/north east are hilly
whilst the north, western and southern parts are generally flat. Rumphi district has the
largest range of altitudes, from 400m at the lake shore to 2,400m at the highest point of
the Nyika Plateau; most of the populated areas in the district lay between 800 and
1,600m.
4.9.5 Climate
Each district’s climate falls into two main seasons, wet and dry. The wet season starts
around November and ends in March/April, and the dry season runs from April/May
until October. Temperatures and rainfall distributions vary widely within each district
due to the large variations in altitudes that are found. In Neno, the mean annual
temperature and rainfall ranges are between 8°C and 1,200mm within the Kirk Range
and over 32°C and around 500mm in the Shire Valley (GoM, 2007). In Ntchisi, the
mean annual temperature ranges between 22°C in low areas and 18°C in high areas;
annual rainfall ranges between 900 and 1,500mm (GoM, 2006). In Rumphi, the lowest
temperatures of around 10°C are accompanied by the highest rainfall; volumes upwards
of 1,200mm are found in the higher areas such as Nyika Plateau, whereas the highest
temperatures, upwards of 25°C and the lowest rainfall of less than 800mm, are found in
Bolero, Rumphi Boma (district centre), Mhuju and along the lakeshore (GoM, 2002).
4.9.6 Soil
Neno has soil types that vary from area to area. The Mkulumadzi Valley has shallow,
rocky soil and is essentially non-arable due to this. In the area covered by Ligowe,
Chikonde and Kambale, the soil is generally sandy clay loam to clay, of good depth,
permeable and well drained, though gravelly in some parts (GoM, 2007). In Lisungwi
area, the soils are mostly sandy to sandy clays; with alluvial deposits, especially along
Lisungwi and Shire rivers (ibid). Ntchisi has sandy loam soils in upland areas, which
are properly drained and relatively fertile. The good soil makes the district favourable
for the production of horticultural crops. The ‘dambo’ land, the down hills of the
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district, is characterised by ferruginous alluvial soils and sandy clay soils suitable for
growing maize, millet, legumes and tobacco (GoM, 2006). Rumphi is endowed with
rich soils for agriculture (GoM, 2002), most of the district has clay soils and there are
areas of sandy loam and sandy clay loam.
4.9.7 Land
As is discussed earlier (section 4.5) there are three main categories of land tenure in
Malawi. In Neno, customary land covers 77% of the land area, public land covers 16%
(this is designated as forest reserves, roads and building plots) and the remaining 7% is
private leasehold land. Of Neno’s 1,469km2 of land, 25.9% is cultivable (of which
around 6% is currently on private leasehold agreement), 0.6% comprises Village Forest
Areas and 16.6% are Forest Reserves. The remaining 57% comprise grasslands,
wetlands and areas of human settlement (GoM, 2007).
In Ntchisi, customary land makes up 55% of the district’s land, the rest being public and
private land. Public land is controlled by the district assembly and is made up of the
District Assembly urban area, roads, designated forest reserves and plots of government
buildings. Private land, which comprises only a small segment of the district’s total, is
divided between leasehold and freehold (GoM, 2006). In Rumphi, customary land is
the most widespread around the district. As is stated in section 4.9.1, Rumphi has a
total land area of 4,769km2.
4.9.8 Forest Resources
Each district contains considerable forest reserves, though each is under varying degrees
of pressure from a number of sources. In Neno, forest reserves (dominated by miombo)
cover 17% of the district (GoM, 2007). Communities in Neno are dependent upon
forest resources for fuel and income. The proximity of the district to Blantyre means
that demand for charcoal is high. Over the past three years, development in the district
has moved quickly due to the influence of the Clinton-Hunter foundation. This
development adds extra pressure on the natural resources available; directly through the
increased need for wood for construction and brick making and indirectly through the
increase in job opportunities and migration encouraged by the development. In Ntchisi,
gazetted forest reserves cover 10% of the district (GoM, 2006). Ntchisi’s woodlands
are under pressure from both the commercial tobacco estates within the district and the
smallholder community, who have opened up lands for cultivation as population has
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grown. This growth has also led to an increasing demand for timber and woodfuel. In
Rumphi, forests on customary land and gazetted reserves are both under pressure from
the local communities, forest reserves making up less than 1% of the district (GoM,
2002). As well as requiring wood for fuel (96% of the districts inhabitants use wood for
cooking) and construction materials, households in the district also require large
amounts of wood for curing tobacco and producing charcoal (Informant A4, 2006, pers.
comm. 23rd November).
4.9.9 Agriculture
Agriculture is the predominant activity in each of the three districts; cultivation
practises are traditional and mainly use manual labour with simple farm implements,
such as the hand hoe. In Neno, smallholder farming covers an area of 38,000 ha or 24%
of the estimated cultivated area and around 90% of the population derive their
livelihoods from small-scale farming activities (GoM, 2007). The average size of
landholding per family is around 1.05 ha, although there are marked differences in the
size of landholdings in the different areas of the district, the largest found in Lisungwi
and the smallest in Neno Boma (ibid).
According to the Ntchisi DSEP (GoM, 2006), the agricultural sector contributes almost
80% of the district’s economy. There are around 56,640 smallholder farmers and their
average landholding size is 2.9 ha (ibid), though, the size of landholding changes widely
across the district due to variations in population density and terrain. Alongside the
smallholder sector, Ntchisi district has a total of 287 estates, covering an area of 24,857
ha and accounting for 15% of the district’s cultivable land (ibid). The estates are mainly
concentrated in the northern part of the district due to the terrain, which is more
conducive.
In Rumphi, smallholder farming covers an area of 69,551 hectares or 65% of the
estimated cultivated area (GoM, 2002). The average size of landholding per family is
0.8 ha. Within the different areas of the district, there are marked differences in the size
of landholdings. The largest landholdings are found in Chikulamayembe, Katumbi,
Kachulu, Mwamleni and Mwahenga (ibid).
4 A list of key informants referenced in the text is given in appendix 3
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4.9.10 Crops
The crops produced in each district can be grouped loosely into two different categories,
food and cash crops. The food crops are largely the same throughout each of the study
sites. The main food crops grown at each of the sites are maize (either local maize,
hybrid maize or composite maize), sorghum, millet, sugar cane, mangoes, bananas,
guava, cassava, potato, sweet potato and beans.
The districts can be distinguished by the types of commercial crops that they grow.
While in each district farmers may grow some maize for sale, the rest of their
commercial crops vary. In Neno, smallholders largely concentrate on fruits; especially
tangerines, oranges and lemons, alongside these, some smallholders also grow pigeon
peas and chillies for commercial purposes (GoM, 2007). In Ntchisi, the main cash
crops grown are groundnuts, soya beans, tobacco and onions (GoM, 2006). The major
cash crop in Rumphi is tobacco, however in certain parts of the district (Mphompha and
Nchena Chena), there is a large production of coffee and also of macadamia nuts. In
some parts of the district there are also a number of farmers who produce paprika for
sale in Mzuzu (the regional centre).
4.9.11 Yields
The individual district profiles (GoM, 2002; 2007; 2006) state that yields are below
potential averages for most crops grown in each of the districts. Low yields are said to
be a result of several factors, including limited use of improved seed varieties, poor
cultural practices, and low utilization of manures, fertilizers and pest management
practices (ibid).
4.9.12 Market access
Smallholder farmers sell their farm produce in markets operated by ADMARC and the
District Assembly. In Neno, there are 22 agricultural markets; Neno District Assembly
operates 13 of these and ADMARC, 9 (GoM, 2007). In Ntchisi, there are 8 agricultural
markets operated by ADMARC and 15 by the District Assembly; private traders also set
up temporary markets during the marketing season (GoM, 2006). In Rumphi, there are
6 markets operated by ADMARC and 9 by the District Assembly (GoM, 2002). One of
the problems faced by farmers in each of the districts is the unreliable prices that they
achieve for some of their crops, notably tobacco in Ntchisi and Rumphi. Other
84
problems facing farmers is the difficulty in accessing reliable markets for other crops,
such as soya beans.
4.9.13 Summary
There are clear similarities between the districts in terms of physical and climatic
characteristics. Each has mountainous areas with relatively high rainfall, alongside flat
valleys with higher temperatures and lower rainfall. This leads to each of the districts
having similar staple crops and practicing largely similar systems of agriculture.
Alongside these similarities, there are also a number of differences. Each district
contains different tribes with different cultural practices, including tenure systems.
Differing tenure systems are likely to bring varying levels of security and may well
have an effect upon smallholders attitudes to tree planting/maintenance, perhaps making
household heads wary of investing in their farm (as is discussed in section 4.5). Each of
the districts has pressures on land, though the intensity varies. In Neno, there have been
issues with migrants from Mozambique during the civil war, however the population
remains fairly low and, as a result, there is relatively little pressure on the land in the
district at present. In Ntchisi, the population density is the highest of the three districts,
meaning that pressure on land is increased. Although the district-wide population
density in Rumphi is the lowest of the three sites, this is skewed by the large areas of
low population, covered mainly by Nyika Plateau and Vwaza Marsh National Parks.
The areas in which the study concentrated contain a higher density of population and
therefore experience considerable pressure on land resources; this is reflected by the
average farm sizes in Rumphi, which are the smallest at 0.8ha per household (GoM,
2002). There is not a clear three district hierarchy, in terms of population density and
pressure, with Ntchisi and Rumphi appearing to experience relatively similar levels of
pressure. Rumphi’s proximity to and ease of access to Mzuzu may increase market
opportunities, and encourage increased integration with more profitable commercial
farming.
4.10 Conclusion
This chapter places the study in a country-specific context. It presents information
about the demographic and climatic conditions in Malawi, before reviewing the existing
literature on the histories of agriculture and forestry in the country, vital to
understanding the present day conditions under which the study is carried out. The site-
specific section then allows for the field sites to be presented, with information
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regarding their position, climate, soils, land tenure system, forestry resources, systems
of agriculture and market access. This highlights the similarities and differences that
make them unique, and appropriate, case studies. The information in this chapter must
be considered throughout the analysis and discussion, as it is important in understanding
the results/trends present in the empirical data.
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Chapter 5 – Household questionnaire survey
5.1 Introduction
The purpose of this chapter is to compare and contrast factors affecting tree
management at the three field sites, based on findings of the questionnaire survey.
Basic socio-economic characteristics, that are important when exploring the nature of
smallholder households and farms, are taken into account.
A questionnaire survey was carried out at each of the three field sites; Neno, Ntchisi and
Rumphi. 146 households were surveyed. One participant from each was interviewed
using a set of structured questions. Several factors were taken into account when the
interviewee was chosen including age, gender and community standing (discussed in
detail in section 3.5).
The first section of the chapter concentrates on the interviewee. It is important to know
who amongst the household was directly answering the questions in order to take into
account any possible bias that may have affected the answers that they supplied.
Subsequent sections concentrate firstly upon household characteristics. The household
head (the leader and decision maker), whose influence upon the household is very
important, is considered first. The rest of the household is then taken into account,
looking at household size, age and gender. The next section concentrates upon farm
characteristics; amount of land, fragmentation, tenure and crops grown. Economic
indicators cover the market interaction of each household, the occupation of household
members, the amount of paid labour (ganyu) performed, the capital/assets owned by the
household and the amount that the household spends on farm inputs per year. The
education of the household as a whole is then covered. Finally, the tree data are
analysed in order to judge household interaction with trees, both on and away from their
land in each district. Throughout the chapter there are summary sections to highlight
any key issues that occur and identify queries for further investigation.
5.2 The interviewee
The questionnaire surveys in Ntchisi and Rumphi both comprised 50 households and
the survey in Neno 46. The interviewee was not necessarily the head of the household.
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Most respondents were male (figure 5.1). The sample group in Neno had the largest
female representation of the three sites. The gender of the interviewee is important to
note as it may have a bearing on the answers they give.
Figure 5.1: Gender of interview participant
Neno interviewees were, on average, considerably older than those in Ntchisi and
Rumphi, with the participants in Ntchisi being the youngest (figure 5.2, box 5.1
describes how to read a boxplot). Neno district contained the eldest participant (85
years old) and Rumphi the youngest (18 years).
Figure 5.2: Average age of interview participants
53 74 62 6447 26 38 36
0
10
20
30
40
50
60
70
80
Neno Ntchisi Rumphi Overall
Pr
op
or
tio
n
of
Sa
m
pl
e
(%
)
Male
Female
88
Box 5.1: How to read a boxplot
The boxplot is a graphical tool for visualising the distribution of
continuous unimodal data (Hubert and Vandervieren, 2008). It shows
the minimum value (2), lower quartile (Q1 = 4), median (4.5), upper
quartile (Q3 = 6) and the maximum value (7.5). The box is the
enclosed rectangle and its length represents the interquartile range of
the sample (2). The line across the box represents the sample
median. The whiskers that sprout from either end of the box
represent the sample maximum and minimum, except in the case
where there are outliers or extremes that would skew the distribution
considerably. Outliers are marked where a value is one and a half box
lengths away from the interquartile range. Extremes are marked
when a value is three box lengths outside the interquartile range.
As is noted above and further discussed in chapter 3, the age and gender of the
interviewee was considered to be very important. In order to get a view that could be
considered to reflect the communities studied, the survey could not just take into
account the views of the middle-older aged male, who would usually be the most keen
to be interviewed (due mostly to the politics of gender in Malawi, females are generally
more reluctant to be interviewed, especially by a male researcher). There was a good
range of ages and a reasonable number of females amongst the participants (figure 5.3).
The largest proportion of survey participants were young males, between the age of
twenty five and forty.
Figure 5.3: Age and gender distribution of interviewee
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5.3 Household characteristics
5.3.1 The household head
In Malawi, the head of household is an extremely important role, placing him or her as
the leader of the family, tasked with making key decisions regarding the well-being and
direction of the household as a whole (i.e. making decisions about who goes to school,
who works on the farm, what crops are grown and how much the family spends on
fertiliser/labour). It is necessary to profile the different heads in order to see how their
characteristics may influence the decisions that they make, and through this, the
influence they may have on the questionnaire data.
Of the interviewees chosen, the majority were heads of their relevant households,
though some were not. The proportion at each site is shown in figure 5.4. Those that
weren’t head of their relevant household were asked to give key details regarding the
head.
Figure 5.4: Proportion of interviewees who headed their household
The large majority of households that participated in the survey were headed by males
(86%).
Table 5.1: Gender of household head,
site specific
% Male Female
Neno 78.3 21.7
Ntchisi 90.0 10.0
Rumphi 88.0 12.0
Neno contains a larger proportion of female-headed households (table 5.1), these are
similar, if slightly smaller, proportions to those found by Benson et al. (2002) and
almost certainly reflect the differing inheritance systems that are practiced within each
district (see section 4.8.3). A matrilineal inheritance system is followed in Neno.
Under the rules of the matrilineal system, a husband moves to the wife’s village after
marriage and cultivates her land, meaning that a husband has no decision-making power
over the transfer of a wife’s land rights. Upon divorce or death of the wife, a husband
78%
22%
Neno
68%
32%
Ntchisi
70%
30%
Rumphi
Head
Non-head
has to return to his original village and loses the rights to land in the wife’s village,
where the children will stay and inherit land. On the other hand, in Ntchisi/Rumphi, a
patrilineal inheritance system is followed, where a wife lives in her husband’s village
after marriage. Here,
leaving the children behind in her husband’s village (the influence that these
inheritance/residence systems have upon the farm, and in particular tree
planting/management, will be
Broken down to study sites, figure 5.5 shows the household heads split into four
separate age groups. A large proportion (45.7%) of household heads in Neno are found
to be in the eldest age group (age range
contrast to this, the survey sample in Ntchisi shows a large number of young household
heads, with a third of the site sample being under the age of 31 (age range
years, average age = 40 years). Rumphi falls in between the
similar number of old heads and young heads (age range
44 years).
Figure 5
5.3.2 Size of the household
The questionnaire took into account what can be described as the farm household and
the extended household. The farm household comprises those who live within the
family homestead and make a l
household comprises the farm household
farm but who are still seen as a key part of the family; usually through intermittently
returning to help out on the farm
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The extended household
The average size of an extended household was 7.0; Neno had the largest average, 7.8
members (Ntchisi 6.7, Rumphi 6.6). The majority of households (64.4%) within the
survey had between five and ten members. The boxplot (figure 5.6) shows that
households in Neno make up a bigger proportion of the larger extended households.
The samples in Ntchisi and Rumphi are very similar. These larger households link with
the older heads found in Neno, leading to larger, more established families.
Figure 5.6: Size of the extended household
Families in Neno also recorded the largest proportion living away from the farm/home.
On average, 22% of the extended household in Neno were found to be away from the
farm, whereas in Rumphi the equivalent percentage was ten and in Ntchisi, seven (the
difference between the sites is highlighted by figure 5.7). Only 32% of households
surveyed in Ntchisi recorded members away from the household, compared with 40% in
Rumphi and 56% in Neno (where one household recorded over 80% of its members as
being away).
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Figure 5.7: Proportion of household away from the home
There were many reasons to explain why family members lived away from their
respective households at each of the sites. The largest proportion had set up their own
households, possibly in other villages or districts away from their original home. Many
were working in, or looking for work in, one of the nearest cities (Blantyre for Neno,
Lilongwe for Ntchisi or Mzuzu for Rumphi) or district centres. A small proportion of
families also recorded members looking for work outside Malawi, notably, South
Africa. Survey participants were often unable to state whether family members were
actively employed or what industry they were actually employed in. The other main
reason for family members to be classed as away from the household was due to
education (children away at boarding school).
The large proportion of members away from the household in Neno again reflects the
age of the relevant household heads. They are more likely to have older children who
may have married and set up their own household, or who may be away for education or
employment. Equally, the small proportion of members found away from the farm in
Ntchisi reflects the younger households with young children.
The number of members who are away can affect a household positively and
negatively; positively through the prospect of remittances for the farm family and
negatively through a loss of labour. This means that a high percentage of household
members away from the farm will certainly have an impact upon the on-farm decision
making process. It is also possible that having members of the household located in
different areas (especially urban) can broaden the household’s opportunities for
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gathering knowledge and contacts from a wider field, which may encourage
diversification and intensification on the farm (see section 2.2 and Tiffen and
Mortimore, 1994). The effect that these off-farm linkages have is considered further in
chapters 6, 7 and 8.
Farm household
Due to the proportion of absentees, households in Neno were the smallest. Participant
households in Ntchisi recorded the largest farm households, though there wasn’t a large
difference between the three sites (Neno = 5.6, Rumphi = 5.8 and Ntchisi = 6.0), Neno
and Rumphi recorded a larger number of small households (figure 5.8).
Figure 5.8: Size of farm household
The size of the farm household is arguably more important than the size of the extended
household. The farm household size has direct, day to day bearing upon the basic needs
of the household: how much food the family needs to grow, how much income they
need to earn, how much labour they have available to work their land and also how a
family would be able to cope with any debilitating impacts such as disease or illness.
HIV/AIDS has a large impact on households in Malawi; Masanjala (2006:58) discusses
how HIV/AIDS can “cause previously non-poor households to become poor and to stay
poor indefinitely or cause moderately poor households to fall into permanent
destitution”. The disease’s impact on labour is twofold, the sufferer is unable to carry
out a full workload and the healthy members of the household have their productivity
affected by caring for the patient (ibid). This may eventually result in the death of a
breadwinner. As well as the labour force, HIV/AIDS also impacts upon a household’s
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capital; families may use up savings or amass extra debt in order to pay for medical care
(Stover and Bollinger, 1999). The vulnerability that HIV/AIDS creates within a
household leaves it open to other “livelihood shocks”, such as droughts or floods
(Masanjala, 2006:59)
5.3.3 Age of the household
As well as the size of the household, it is also important to consider the age of its
members (figure 5.9).
Figure 5.9: Average age of individual farm households (years)
The average age of a farm household in Neno (26.1) was considerably higher than
Rumphi (21.8) and Ntchisi (19.1). Figure 5.9 highlights the older farm families that
were characteristic of the sample in Neno (the two outliers were households with older
parents where all of the children had grown up and left the household) alongside the
young families that seem to be characteristic of Ntchisi and, to a lesser extent, Rumphi.
5.3.4 On farm workforce
Members of the farm household who are considered to be part of the workforce are
those between the age of 15 and 64. The average size of a workforce at participating
households is 3.1; Rumphi and Ntchisi had slightly larger workforces (both 3.2) than
Neno (3.0). The distribution of workforce sizes (figure 5.10) show most families (75%)
to have a workforce between two and four members. Neno has a large concentration of
families with smaller workforces, but the average workforce size is increased by a small
number of households with large workforces (one of these, NE15, uses their large
workforce in order to increase their market interaction, selling 75% of their produce).
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As stated in chapter 2 (section 2.2), labour is one of the key drivers of agricultural
intensification; extra manpower can help a household to produce more from their farm.
Small workforces are likely to influence the on-farm strategy of the household, for
example, families are likely to grow crops that need less intensive management. These
smaller workforces are also likely to mean households will suffer labour shortages,
especially during seasonal peaks in labour demand (though on the other hand a family
with a high worker/farm size ratio may be burdened with too many mouths to feed).
Figure 5.10: Number of household working on the farm
Resident family members not considered to be of a working age (<15 or >64) were
classed as dependents. This does not necessarily mean they do not help on the farm at
all. Younger household members are charged with chores that include fetching water
and cleaning the home (amongst others), older members can also be relatively active
around the household, and, where capable, help to maintain the farm. Alongside this,
they are usually involved in any decision making, on or off the farm. Dependents are,
however, seen as creating a net drain on resources, so a large number of dependents can
be seen as a possible burden on the household.
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Figure 5.11: Number of dependents per household
Households in Ntchisi recorded the largest number of dependents (figure 5.11) (average
= 2.9 per household), slightly more than those in Rumphi and Neno (average = 2.6 per
household). Again highlighting the younger families found in Ntchisi. Figure 5.12
shows the dependency ratio of each household across the three sites, calculated by
dividing the number of dependents by the number of on-farm workers.
Figure 5.12: Dependency ratio (dependents/on farm workers)
Across the study sites, average dependency ratio varied from 1 (Ntchisi and Rumphi) to
1.2 (Neno). These figures are high when compared with Africa as a whole, 0.8, and the
rest of the world, 0.55 (both figures from 2005, source: United Nations, 2009). As
figure 5.12 shows, the distribution of dependency ratios was similar across the three
sites and there were a large number (34%) of households with a dependency ratio over
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1. Though the dependency ratios were similar, there were a higher proportion of young
children in Ntchisi and Rumphi (table 5.2). Families in Ntchisi, in particular, have a
large proportion under the age of 6.
Table 5.2: Household split into age groups
% Neno Ntchisi Rumphi
Under 6 16.0 22.2 15.4
7-12 15.4 20.0 23.6
13-18 19.9 10.1 15.3
Over 19 48.7 47.7 45.7
Families with a large number of young children are more likely to struggle for a number
of reasons: less opportunity for income through remittances, the likelihood of increased
expenditure on school fees, and a smaller workforce, leading to difficulties producing
enough for the whole household and making the household more likely to suffer other,
related problems. As a family with a high dependency ratio (or large number of young
children) is unlikely to have spare time or money, this is likely to stifle any kind of
innovation/modernisation, expanded tree management or any techniques that may be
foreseen as risky. For instance, the household in figure 5.12 that has a dependency ratio
of 4 is a divorced mother with four dependent children (farmer Ne11), who is unable to
spend on inputs, grows very little for sale and only has five different tree species on her
farm.
As well as being affected by the number of dependents, the size of the farm is also
significant. A large number of workers may be less effective if spread over a large
expanse of land. Figure 5.13 shows the number of workers per acre of land at each
household. Households in Ntchisi averaged 0.5 workers per acre, Rumphi 0.8 and Neno
0.9. There were very few (8% of the site sample) households in Ntchisi that had more
than one worker per acre, compared with higher figures in Rumphi (16%) and Neno
(20%).
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Figure 5.13: Number of workers per acre of land
Those with a lower worker to land size ratio are likely to struggle unless they either
employ extra labour from outside the household, or pursue less labour intensive
methods of farming. A larger farm workforce can mean a capacity to cultivate a larger
piece of land, as well as creating the opportunity for a household to diversify
agricultural production. This also means a household is able to cope with more
problems (disease and illness which can reduce the workforce, and in smaller
workforces, sometimes decimate it completely (see section 5.3.2 for a discussion on the
impact of HIV/AIDS)).
The impact of these labour-land size ratios on tree management is interesting. The
increase in labour per acre would be expected to encourage intensification and therefore
increase tree planting/management, though some families with smaller workforces may
see certain trees as being less labour intensive in the long run and so may use trees in
order to save on labour (Warner, 1997).
99
5.3.5 Summary of household characteristics
This section considered a number of household characteristics, summarised here:
Table 5.3: Household characteristics summary table
Neno Ntchisi Rumphi Overall
Female headed 22% 10% 12% 14%
Age of head 51 40 44 45
Extended household size 7.8 6.7 6.6 7.0
Proportion away 22.2% 6.7% 10.2% 12.9%
Farm household size 5.6 6.0 5.8 5.8
Household age 26.1 19.1 21.8 22.2
Proportion male 53.5 47.8 51.0 50.1
Workforce per acre 0.9 0.5 0.8 0.7
Dependency ratio 1.2 1 1 1.1
Neno
Household heads in Neno are, in general, older than their counterparts at the other sites,
raising the question as to whether they are likely to innovate and try new techniques to
the same extent as those younger farmers in Ntchisi and Rumphi. Neno has the highest
proportion of female household heads due to marriage and inheritance customs, it will
be interesting to see whether this has any impact upon tree planting, as women are
traditionally seen as users and not owners of resources (see section 2.9.5). Households
have large extended families, containing a large proportion of grown-up children who
have moved away and set up their own households. The extended household may
suggest a larger network of contacts and resources and also increases the possibility of
remittances; helping the household and providing opportunities for diversification.
However, the majority of those away from the home are engaged in subsistence farming
and are unlikely to contribute large amounts. The large proportion away from the
household also leaves a relatively small farm household size. The small farm household
doesn’t have a particularly adverse impact on the workforce per acre (this being the
highest of the three sites) because a large number of those children still at home are
older than those at the other sites (table 5.2). The larger on-farm workforce per acre
may give farmers more opportunity to diversify their farming methods. Despite the
larger number of grown-up children, Neno does record the highest dependency ratio
which places a strain upon the on-farm workforce.
The household characteristics section suggests that families in Neno are not likely to be
particularly innovative/diverse in their farming techniques. Despite having slightly
more workers per acre, the age of the household head and the high dependency ratio
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suggests that these families are more likely to stick to more traditional farming
techniques and be a little wary of new practices.
Ntchisi
Household heads in Ntchisi are the youngest of the three sites, most being young-
middle aged, suggesting that they may be more open to innovation/new techniques.
Almost all household heads are male; those that aren’t have been widowed. Households
as a whole are the youngest with a high proportion of younger children (table 5.2). The
large number of young children may well prove a financial burden on the household
(e.g. extra mouths to feed and money for school fees) and may constrain any attempts to
diversify farming. The strain on the families workforce makes it more important to plan
for the short-term (i.e. concentrate on growing enough maize to feed the family).
Although Ntchisi contains smaller than average extended households, the lack of
members away (only a third of households having members away) means that it has the
largest farm household and workforce (though a small workforce per acre ratio) which
partly goes to counteract the high number of young children.
Farmers in Ntchisi may be caught between a drive to intensify their farming methods
and a difficult reality where they must consider the short-term future of the household.
A lack of resources may lead to a situation where they are unable to risk diversifying
their farming technique.
Rumphi
Most household heads in Rumphi are young/middle-aged (the majority being <44),
which, as in Ntchisi, suggests that they may be more open to innovation/new
techniques. Almost all heads are male, due to the marriage and inheritance customs
practiced within the district. The average age of household members is young, with a
large proportion under 12 years old. Extended households in Rumphi were the smallest
of the three sites, which, though limiting the opportunity for remittances, meant that the
farm household and the on farm workforce were relatively large (0.8 workers per acre),
and that families may be farming in a more intensive fashion. In a similar situation to
Ntchisi the large proportion of young children may prove to be a barrier to agricultural
innovation.
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Families in Rumphi face a similar situation to those in Ntchisi, where any agricultural
innovation has to be weighed against short-term priorities, possibly making them risk-
averse. Their relative abundance of labour, however may lead to intensification on the
farm.
5.4 Farm characteristics
This section covers the key farm characteristics that impact upon farm strategies and
intensification.
5.4.1 Farm size, fragmentation and distance from home
The average farm size was seven acres (ranging from 1 - 60; figure 5.14). The largest
farms were recorded by households in Ntchisi (average = 9.2 acres), those in Neno had
the second largest (average = 6.6 acres) and in Rumphi households recorded the
smallest farm size (average = 5.8 acres).
Figure 5.14: Size of farm (acres)
The great majority (95%) of farms covered in the survey are smaller than fifteen acres
(figure 5.14), the remainder being ‘mini-estates’, shown in the boxplot as major outliers.
Of those outliers, Ne25 was the only tobacco growing household in the Neno survey
group, Nt1 was selling 90% of its produce, mainly tobacco and groundnuts, in Rumphi,
Ru41 are leasing the large piece of land that they are farming and are not comfortable
with their tenure, though they are growing a large amount of tobacco.
To gain a more accurate picture of farm size, it is necessary to look closer at those farms
smaller than 15 acres (figure 5.15). Within these households, the average landholding
size for Ntchisi is 7.3 acres, whilst for Neno and Rumphi it is 5.1 acres. Most
households (77% of the whole sample) farm less than 10 acres and, in general, farmers
in Rumphi tend to farm the smallest pieces of land.
Each farmer owned between one and six fields (mean of 2.6 in Rumphi, 2.2 in Neno and
1.6 in Ntchisi). A large proportion (56%) of farmers in Ntchisi had their total
landholding consolidated as one field (figure 5.16). Neno and Rumphi are similar in
that only 22% and 24%
(41%) and Rumphi (28%) had their land split into two fields (32% in Ntchisi).
Households in Neno (37%) and Rumphi (44%) had a far greater proportion cultivating
three or more fields than househo
The size of each household’s farm and the level of fragmentation can be used as
indicators of land pressure. The smaller the farms are i
pressure on the land is deemed to be. Likewise, land fragmentation is also an indicator
of increased land pressure, with an increase in pressure leading to households
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Figure 5.15: Farm size (less than 15 acres)
, respectively, have consolidated farms. Most farmers in Neno
lds in Ntchisi (12%).
Figure 5.16: Number of fields per household
n an area, the greater the
1 2 3 4 5 6
Number of fields
Neno
Ntchisi
Rumphi
103
cultivating land that may be split across a village or a district. As pressure grows,
households have to find new areas to open up for cultivation (in areas where there is a
lack of pressure farmers are more likely to have large areas of fallow that they are able
to open up when required). Increased land pressure may encourage the intensification
of farming methods (see section 2.2), in which case families in Rumphi would be seen
as the likeliest to be intensifying their farming methods.
Fragmented land can be a problem for a household (Chirwa, 2005). It can make it
harder to manage a family’s workforce, particularly if it is small. Having several fields
can make it difficult to cultivate each one to its full potential. In saying this, fragmented
land can also be seen as an opportunity for a farmer to diversify his production and
rotate crops; possibly even to leave a piece of land fallow. It is interesting to judge how
the size and fragmentation of farms influences a household’s relationship with trees (if
these smaller farms contain more trees then this links tree planting with possible
agricultural intensification).
As well as the number of fields constituting the farm, the distance from the home to
each field is important. The further away the field, the longer the travelling time,
leaving less time for productive work. There may also be issues of security, with
farmers being worried about potential problems, from both wildlife and local residents:
“people came to my field and stole trees to use for firewood” (Farmer Ru12).
Participant households in Neno had the longest distance to travel between their home
and each of their fields, an average of 3.6km in total (figure 5.17). Although, the
average distance travelled to each field is 1.4km, which is slightly less than their
compatriots in Ntchisi who had to walk an average of 1.5km to each field they owned
but an average of only 2.3km in total. Participating households in Rumphi have the
shortest distances to walk, an average of 0.7km to each of their fields and a total of
1.9km to cover all of them. Fifteen per cent of the households surveyed record all of
their land being at the homestead and just under half (47%) have to travel less than 1km
in order to reach all of their fields. The effect that the distance of a farm from the
household may have on a family’s decisions could be two-fold; either a farmer will
prefer to plant trees on fields close to his/her home as they are able to ‘keep an eye’ on
them, or they may use trees as a less labour intensive method of agriculture on fields
that are a greater distance from the home.
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Figure 5.17: Distance travelled to landholding
5.4.2 Land Tenure
The length of tenure for participating households ranges from less than 1 year to 50
years (average = 13 years). On average, households in Neno recorded the longest
tenure of the three sites (17 years, Ntchisi = 13, Rumphi = 10). A relatively large
number of households in Neno have had tenure of their land for considerably longer
than their counterparts in Ntchisi and Rumphi (>25% have tenure for over 30 years
compared with just 6% in Ntchisi and 4% in Rumphi). Rumphi stands out as having a
large number of farmers with short tenure (figure 5.18).
Figure 5.18: Length of tenure
The length of tenure at each of the sites is contrasted with the age of the household head
in figure 5.19. The graph shows that the strongest correlation between the two factors is
found in Neno (where the older the head is, the longer their tenure) and the weakest in
Rumphi. At each of the sites, there are a number of households whose head is relatively
old and yet the household’s tenure is recorded as being relatively short. This seems to
be particularly so in Rumphi, where there are large numbers of middle-older age
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farmers who have only recently started cultivating their land. These farmers are likely
to have migrated into the area (farmer Ru22) or have only recently taken up farming as
their main source of income or food, therefore they require a larger piece of land than
they did previously (farmer Ru35).
Figure 5.19: Age of household head against the length of tenure of a household
The vast majority (89.7%) of the participant households recorded owning their farm
(ownership in this context meaning that they are the custodians of the land, legal
ownership is with the Government and then the Village Chief), 2.8% recorded owning
some of their farm and leasing the rest and 7.5% of participant households recorded
privately leasing all of their farm. Most of those privately leasing all or part of their
land were found in Ntchisi and Rumphi, with only one household (2.2%) in Neno
privately leasing their land (compared with seven households (14%) in both Ntchisi and
Rumphi). Eight households were not happy with their current tenure status; two of
these households were in Rumphi and six in Ntchisi.
The length and security of tenure are believed to have an impact on intensification and
tree planting (Dewees, 1995b; Place and Otsuka, 2001; Hansen et al. 2005).
Households who have either been on their land for a short length of time or who have
concerns over the longevity of their tenure may be less inclined to invest in their land,
making them less likely to diversify and intensify and through this less likely to be
planting and maintaining trees. Likewise, tenure systems that result in land passing to
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the wife’s family, rather than sons or daughters, discourage intensification (Mortimore
and Tiffen, 1994). The length of tenure would suggest that Households in Neno would
be more likely to plant/manage trees, though the fact that land passes to sons and
daughters in Ntchisi and Rumphi is more conducive to intensification. It is interesting
to see which of these issues appears to be more important when considering tree
planting/management.
5.4.3 Crops Grown
A wide variety of crops are grown at the three sites (figure 5.20). Maize, groundnuts,
beans and sweet potato are almost ubiquitous across the three sites, with pigeon pea and
cassava in Neno and Rumphi and tobacco, soya and pumpkin in Rumphi and Ntchisi.
The crops that are grown indicate, to an extent, the nature of the cultivation of a farm;
for example, tobacco or vegetables require more intensive cultivation than sugar cane or
sorghum.
Figure 5.20: Proportion of households growing main crops at each site
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Figure 5.20 shows that households in Ntchisi and Rumphi tend to grow crops that are
considered more intensive. The main crop (after maize) for most households in these
districts is tobacco and there are large numbers growing soya and vegetables (such as
tomatoes), which command considerable attention. In contrast to this, farmers in Neno
grow a large amount of perennial crops, such as cassava and pigeon pea, which demand
less attention and care. The main crops shown at each of the districts are similar to
those shown by Benson et al. (2002).
Those crops that are grown for commercial purposes are discussed further in section
5.5.1 and are shown in figure 5.23.
5.4.4 Summary of farm characteristics
Table 5.4: Summary of key farm characteristics
Neno Ntchisi Rumphi Overall
Farm size 6.6 9.2 5.8 7.2
Farm size < 5 acres 54% 36% 62% 51%
Pieces 2.2 1.6 2.6 2.1
Proportion consolidated 22% 56% 24% 34%
Distance travelled in total (km) 3.6 2.3 1.9 2.6
Length of tenure 17 13 10 13
Tenure < 10 years 48% 48% 74% 57%
Tenure >25 years 33% 8% 8% 16%
Owning land 98% 86% 86% 90%
Happy with tenure 100% 88% 96% 95%
Neno
Households in Neno have small farms; most (70%) are smaller than average for the
whole survey, with a handful of large, mini-estates. Many of these small farms are
fragmented and farmers have a longer than average distance to travel to access their
land. This may constrain agricultural intensification, and it is possible that it will
discourage tree planting. It is surprising that most farms are relatively small and
fragmented, as the population density in the area suggests a lack of pressure on land and
so larger, consolidated farms would be expected. Farmers in Neno have the longest
tenure of the three sites, with a third of households having tenure of over 25 years
(linking with the older household heads identified in the household characteristics). The
length of tenure should make for relatively high security, which may encourage the
possibility of on-farm investment. Farmers in Neno are cultivating less intensive crops:
maize, citrus fruits, pigeon pea, cassava, sweet potato, beans, sugar cane and Irish
potato.
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Ntchisi
Families in Ntchisi have the largest farms, with only a third of households cultivating
land smaller than five acres. These farms are often consolidated, though farmers still
tend to travel relatively long distances (>2km) to get to their field/s. The slightly larger
farms found in Ntchisi may encourage farmers to plant more trees, as may the fact that a
large number of families have consolidated land. However, this could suggest a lack of
pressure on the farm, and the long distances farmers have to travel may also be a
mitigating factor. Households have a short tenure, though, as this is due to the young
families in the district rather than a lack of security, it is unlikely to discourage any
investment in the land. Alongside maize and groundnuts, farmers in Ntchisi grow more
intensively managed crops: tobacco, soya and vegetables (tomatoes and onions).
Rumphi
Families in Rumphi have the smallest farms of the three sites, most less than five acres.
As well as the small size of farms, many households have fragmented land (mean = 2.6
fields per household), with only a quarter having consolidated farms. The small
fragmented farms suggest that farmers in the district face increased land pressure
compared to those in Neno and Ntchisi. The increase in land pressure may well
encourage agricultural intensification, which is evident in the intensive crops that are
grown (tobacco, soya and paprika). Section 5.7 will reveal whether or not this increased
intensification is also reflected by tree planting/management in the district. Despite the
fragmentation of the land, the distance a farmer actually travels to reach each field that
he/she cultivates is less than at the other two sites. This, again, could be seen as
beneficial for tree growing. As in Ntchisi, tenure is relatively short and although this
can be largely put down to the young households, there are a number of examples where
the length of tenure does not tally with the age of the household head, suggesting
possible migration into/within the district. Other crops grown include maize, pumpkins,
sweet potato, groundnuts, cassava and pigeon pea.
109
5.5 Economic indicators
The economic indicators were chosen to test how economically active and wealthy the
participating households are. A number of the economic indicators are also indicators
of potential intensification.
5.5.1 Market interaction
The proportion of a household’s crop that is consumed or sold was estimated by asking
the interviewee to visualise a room or a number of 50kg bags full of harvest and then
discussing how much of that would be kept or sold. The majority (62%) of households
consumed more than they sold (figure 5.21), a quarter produced more for sale and the
remainder (13%) consumed and sold equal amounts. The average proportion of crops
consumed was 60%.
Figure 5.21: Percentage of farms by the proportion of crops they consume
Households in Ntchisi sold the largest proportion of their produce (mean = 50% in
Ntchisi, 37% in Rumphi and 34% in Neno). Households in Neno and Rumphi appear to
follow a very similar pattern of sale and consumption (Figure 5.22). Only eleven
households in each of Rumphi and Neno sold half or more of their produce. There are
several possible explanations behind the low proportion of crops being sold in these
districts; insufficient production (meaning a lack of surplus for sale), a lack of an
advanced market system or a lack of demand for the production of crops and fruits for
sale. Participant households in Ntchisi, however, seem to be much more likely to sell a
larger proportion of their produce, with 34 households (68%) recording that they sold at
least half of their produce.
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Figure 5.22: Proportion of crops sold at each site
Due to the nature of the crops grown in Neno, farmers would be expected to sell a
smaller proportion of what they produce. This is however, not the case in Rumphi,
where households recorded selling a surprisingly low proportion of their produce when
compared with households in Ntchisi. This is unexpected due to the more intensive and
commercial nature of the crops that are recorded in Rumphi. This unexpected result
may be due to the interpretative nature of the question. A better indicator of the
commercial nature of each district may be the types of commercial crops that farmers
are growing and the amount of money that they spend on agricultural inputs.
Commercial crops
The main crops sold are shown here in figure 5.23.
Figure 5.23: Proportion of participants selling individual crops
Increased production of crops for sale is an indicator of agricultural intensification (see
section 2.2). Results from each of the sites do suggest signs of intensive agriculture, to
varying degrees. Farmers in Rumphi are growing a number of crops for commercial
purposes; the main crop is tobacco, though a large proportion of farmers also sell fruits,
maize, vegetables and groundnuts. A third of families in Rumphi grow paprika, for sale
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to an established market in Mzuzu which buys for external export (through Cheetah
paprika). In Ntchisi the main crops grown for commercial purposes are tobacco, soya
and groundnuts; households are also selling maize, vegetables and fruits. Farmers in
Neno appear to show the least interaction with markets, concentrating mostly upon
fruits, though also selling some vegetables and pigeon peas. This is, in part, due to the
isolation in the district and the lack of access to main roads. Benson et al. (2002)
records that the average distance to a main road in Neno is between 7.25 and 12.5km,
compared with a distance of less than 5km in most parts of Rumphi and Ntchisi. It is
key to track how these differing levels of commercialisation affect a household’s
attitude towards, and relationship with, trees. This will be investigated further
throughout the discussion/analysis.
5.5.2 Employment
The overwhelming proportion (75.2%) of household heads considered their main
occupation to be farming. There wasn’t a vast difference between the occupations of
household heads at each site (figure 5.24). There were, however, a slightly larger
number of heads in Neno who recorded their main occupation as being a farmer, while
there were more professionals and traders recorded in Ntchisi and more artisans found
in Rumphi. The greater number of professionals, artisans and traders in Rumphi and
Ntchisi suggest that households are more likely to have a regular income, which may
then be invested in the farm via agricultural inputs (e.g. chemical fertiliser).
Figure 5.24: Occupation of household head
Informal, unskilled labour (ganyu) is common in Malawi. Whiteside (2000: 1)
describes ganyu as “any off own farm work done by rural people on a casual basis,
usually covering a period of days or weeks”, ganyu is “an important safety net in the
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Malawian rural economy because it is a vital source of food and income that allows a
household to bridge the ‘hungry season’” (Moseley, 2000: 115). 42.5% of the survey
said that they performed at least one month’s ganyu per year5. Ganyu proved to be most
popular in Ntchisi where 58% of those interviewed perform ganyu (Neno, 45.7% and
Rumphi, 24%). A reason for the lower figure in Rumphi could be explained by the
intensive nature of tobacco farming, leaving farmers unable to free up time in order to
perform ganyu. The bigger financial gains involved with this cash crop could also leave
them better off financially and therefore make ganyu unnecessary.
Interviewees that perform ganyu, do so for either food, money, or both. The method of
payment is worked out before a labourer works on the farm and can either be paid
incrementally, or at the end of the harvest, when the labourer receives a share of the
harvest or a proportion of the proceeds (see Whiteside (2000) for an overview of the
different types of ganyu). Of those interviewees that performed ganyu, 37% did so
solely for money, 3% solely for food and 60% for both money and food.
Farmers work ganyu between one and ten months per year, the average number of
months worked (discounting those that don’t perform any ganyu) is highest in Neno
(mean = 4.2 months per year, Ntchisi 3.9 and Rumphi 3.3).
The most common months for performing ganyu are during the rainy season, between
October and February, coinciding with the busiest part of the agricultural calendar and
also the time of year that households are least food secure. Figure 5.25 shows how the
amount of work builds up through October and November (starting slightly earlier in
Neno due to the earlier rains that they experience) through to the busiest periods from
December to February (or March in the case of Ntchisi). Valuable labour is taken away
from the farm during crucial times (figure 5.25), times that involve digging ridges,
planting, applying fertiliser, weeding and then harvesting the crop. As Whiteside
discusses, the need to perform ganyu in order to obtain an immediate supply of food
may conflict with a smallholder’s on farm production and so, whilst addressing an
immediate problem, leave the household in a “vicious cycle of food insecurity” (2000:
1).
5 Whiteside (2000) found that workers spent between three and seven days per month on ganyu,
depending upon the size of their household – the larger the household the less time spent on ganyu.
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Figure 5.25: Proportion of survey performing ganyu in each month (%)
Being away from their farm at such crucial times must affect a farmer’s management
strategy, making them less likely to intensify their farming as they have less time to
cultivate their own land. The increased time pressure could, however, encourage the
farmer to intensify the use of his land so that he can produce more in a shorter space of
time. Performing ganyu suggests a lack of food security, meaning that the income
earned is unlikely to be spent on farm inputs. These factors may have a bearing on
whether or not a household will incorporate trees as a more intensive use of their land.
5.5.3 Assets and capital
Capital/asset scores were calculated (see section 3.6.2) in order to give an insight into
the apparent wealth of each household involved in the survey, and from this, help to
pick out those farmers who are more likely to be able to expand and commercialise their
farming. After discussions with key stakeholders and a pilot study, a set of key capital
variables was selected. These were: commercial fruit tree species, livestock owned, the
form of transport used (when carrying produce to and from home or market), the
material goods owned and the market interaction of a household (table 5.5).
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Table 5.5: Capital scores, calculated as set out in section 3.6.2
Neno Ntchisi Rumphi Overall
Mean Range Mean Range Mean Range Mean Range
Commercial
fruit score 2.7 (0-6.5) 1.0 (0-3) 1.2 (0-4.5) 1.6 (0-6.5)
Livestock 1.3 (0-5.5) 2.3 (0-7.3) 1.4 (0-7.8) 1.7 (0-7.8)
Transport 1.9 (1-12) 2.3 (1-6) 1.9 (1-6) 2.0 (1-12)
Material
assets 4.6 (0-9.5) 3.9 (0-9.5) 5.3 (0-9) 4.6 (0-9.5)
Crops sold 1.5 (1-3) 2.3 (1-4) 1.8 (1-4) 2.5 (1-5)
Capital
score 12.0 (2.8-30.5) 11.7 (3.3-27.3) 11.7 (2.3-24.8) 11.8 (2.3-30.5)
The average capital score is highest in Neno (12, Ntchisi and Rumphi = 11.7), though
Rumphi has the highest median (figure 5.26). Although the average capital scores are
very similar, they hide the contrasts within and between the sites. There is a large range
of scores (2.3 – 30.5), indicating a large divide between the wealthiest and the poorest.
For example, the highest scoring household spent, per acre, MK5,517 on fertiliser, MK
1,793 on labour and MK234 on pesticides; as well as owning a vehicle, a brick house
with a tin roof and some cattle. This stands in contrast to Ne42 (the lowest scoring),
which spent, per acre, MK447 on fertiliser, MK71 on labour, nothing on pesticides and
had no real assets aside from a few chickens.
The make-up of each site’s capital scores varied. Households in Neno score highest for
commercial fruit and other assets, Ntchisi features high livestock and transport scores
and households there sell the largest proportion of their crops. Households in Rumphi
are characterised by material assets. The distribution of scores (figure 5.26) show that
most (69%) of the households within the survey score between five and fifteen. There
are, however, a number of ‘richer’ households (24%) that score more than fifteen.
Figure 5.26: Distribution of capital scores
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5.5.4 On-farm inputs
On-farm inputs were recorded as a measure of the wealth of a household and an
indicator of agricultural intensification. Certain ‘key’ inputs were chosen in order to
give an idea of how much households are spending on their land to raise the desired
crop. They comprised: the amount that a household spends per year on fertiliser, hiring
labour, pesticides, crop seed, tree seedlings and tools.
Households spend on average MK5,000 on inputs per acre of land that they use (NSO
(2005) records the mean overall rural household expenditure as MK87,000). The
lowest spent per acre is just MK93 and the highest MK46,000. There are a number of
households in Rumphi that spend large amounts on their land. One reason being the
higher financial returns from tobacco farming, suggesting that farmers in Rumphi are
practising this on a larger scale than in Ntchisi.
Figure 5.27: Total spent on inputs (per acre) Figure 5.28: Spent on inputs (< 20,000MK per acre)
As the majority (87%) of households spend less than MK10,000 on their on-farm inputs
per acre (figure 5.27), it is necessary to show the distribution of these households more
clearly (figure 5.28). A large number of households in Neno and Ntchisi are spending
less per acre than their counterparts in Rumphi. The average spend, per acre, in Ntchisi
is the lowest of the three sites (mean of MK2,500); those in Neno spent a similar
amount (MK3,000), but in Rumphi households spent three times as much (mean of
MK9,500).
Table 5.6 shows how much was spent, on average, on each of the key on-farm inputs.
Fertiliser is the most important; contributing 55% of the overall spend (table 5.7). The
amount spent made up similar proportions in both Ntchisi and Rumphi, though less in
Neno. In Neno and Ntchisi, the amount spent on fertiliser would buy the equivalent of
75kg per acre (1.5 bags) with fertiliser coupons, or 17kg without coupons (see box 4.1,
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where the fertiliser subsidy programme is discussed). In Rumphi, the average
household would be able to afford 175kg per acre of land with coupons, or around 75kg
without. Nyirongo et al. (2003, cited in Nyirongo (2005)) found that in 2002/2003 the
average amount of fertiliser purchased varies between 108kg (without access to
coupons6) and 126kg (with access to coupons).
Table 5.6: Amount spent on individual inputs per acre
Spent per
acre (MK)
Fertiliser Labour Pesticide Crop
seed
Tree
seed
Tools Total
spend
Neno 1,405 827 188 243 22 365 3,051
Ntchisi 1,460 505 114 303 51 226 2,657
Rumphi 5,386 2,654 416 272 41 600 9,368
Overall 2,787 1,342 240 273 38 398 5,079
Table 5.7: Proportion spent on individual inputs per acre (%)
Spent per
acre (%)
Fertiliser Labour Pesticide Crop
seed
Tree
seed
Tools
Neno 46.1 27.1 6.2 8.0 0.7 12.0
Ntchisi 54.9 19.0 4.3 11.4 1.9 8.5
Rumphi 57.5 28.3 4.4 2.9 0.4 6.4
Overall 54.9 26.4 4.7 5.4 0.7 7.8
The price and availability of fertiliser proved to be a contentious issue at each of the
sites, with farmers complaining of a lack of availability and over-pricing of the 50kg
bags. The main complaint was the handling of the Government’s coupon system, under
which each household is supposed to be entitled to a coupon for cheap fertiliser
(reducing the cost of a 50kg bag from MK4,500 to MK950). Participants regularly
complained that the system was unfair and many farmers did not receive coupons.
The second largest outgoing for the households within the survey is on labour. Not all
households employ labour, but most do: 63% in Neno, 58% in Ntchisi and 72% in
Rumphi. These figures link with those of farmers themselves performing ganyu on
others farms (section 5.5.2); those that employ labour average one month per year of
ganyu while those that don’t average almost three months. The type of labour
employed varies greatly. Some labourers work casually, for just a few days, whereas
others will work with the same household for a whole season. Employing labour is
something that a farmer can only do if he/she has surplus funds to use around their farm.
Those that employ labour spend, on average, three times as much on their farms as
those that don’t (see table 5.8). This suggests that if participant households in the
survey are not employing labour on their farm then, generally, it is because they can’t
6 In 2002/2003 coupons were provided through the Targeted Input Programme (see box 4.1)
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afford to, rather than it being down to a surplus of on farm labour from within their own
households.
Table 5.8: Amount spent by those that employ/don't employ labour
Spent per acre (MK) n= Fertiliser Labour Pesticide Crop
seed
Tree
seed
Tools Total
spend
Employ labour 94 3,432 2,085 298 337 54 469 6,674
Don’t employ labour 52 1,621 0 137 158 10 270 2,196
It is important to see how labour movements, both onto and away from the farm affect
tree planting and management. An increase in labour resources is linked to agricultural
intensification (section 2.2). Large workforces, or large amounts spent employing
labour, would suggest that a household would be able to practice intensive agriculture,
whereas small workforces or a lot of time spent performing ganyu, would suggest that a
household may be employing a more extensive strategy.
5.5.5 Economic characteristics summary
Table 5.9: Summary of key economic characteristics
Neno Ntchisi Rumphi Overall
Proportion of crops sold 34% 50% 37% 41%
Proportion selling tobacco 2% 86% 94% 62%
Proportion selling fruits 59% 53% 70% 61%
Proportion selling maize 35% 69% 70% 59%
Proportion of professionals 2% 6% 4% 4%
Proportion of farmers 85% 78% 80% 81%
Proportion performing ganyu 46% 58% 24% 43%
Number of months worked 4.2 3.9 3.3 3.9
Mean capital score 12.0 11.7 11.7 11.8
Amount spent on fertiliser (MK per acre) 1,405 1,460 5,386 2,787
Proportion employing labour 63% 58% 72% 64%
Amount spent on labour (MK per acre) 827 505 2,654 1,342
Total spent (MK per acre) 3,051 2,657 9,368 5,079
Neno
Households in Neno sell the smallest proportion of their produce (mean = 34%),
suggesting that they have the least interaction with markets. This lack of interaction
suggests families are not farming in a particularly intensive manner. The main
commercial crop is fruit (mainly citrus), though households also sell vegetables and
some sell pigeon pea, largely to traders from Blantyre. Most of those interviewed
(85%) considered their main occupation to be farming, the largest proportion of the
three sites, resulting in less income from outside sources. Households show the largest
range of wealth of the three sites (2.8 – 30.5 capital points) and they have the highest
average capital/assets score, scoring well for commercial fruits. Despite this, almost
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half of the interviewees perform ganyu, recording the longest time spent working on
other farmers fields (mean = 4.2 months) and keeping them from their farm during the
agricultural season. The time away from their farm is unlikely to encourage farmers to
invest sufficiently in their land to intensify their agriculture. Households spend less
than average on their land (MK3,000) and have the lowest average spend on fertiliser
(MK1,405). The low spend on agricultural inputs again suggests that farmers are not
actively looking to intensify their farming and would be unlikely to invest considerable
resources into tree planting/management.
Ntchisi
Households in Ntchisi sell the largest proportion of their produce (50.2%), mainly
tobacco, soya, groundnuts, maize and vegetables. The larger proportion of their
produce sold indicates that households are interacting on a larger scale with markets
than their counterparts in Rumphi and Neno. This suggests that families are farming
more intensively and may lead them to plant/manage trees in a more intensive fashion.
Ntchisi contains the largest proportion of interviewees that are in a type of formal, paid
employment. Despite this, it also contains the largest proportion performing ganyu
(58%), working an average of 3.9 months per year. This could be due, in part, to their
age (young household heads), making them more likely to be employed. The length of
time spent on others farms reduces the time they can spend on their own land, this is
likely to be detrimental to their farm and may well curtail any potential innovation.
Households have a large range of capital scores (3.3 – 27.3), scoring well for transport
and livestock indices. Farmers spend the lowest on inputs of the three sites, just over
half of the average amount (MK2,659), and only 58% of households in Ntchisi could
afford to employ labour. The lack of inputs indicates a lack of investment in the farm
and suggests that farmers may be looking to employment (either formal or informal) in
order to improve their situation, rather than through intensifying their agricultural
process. These characteristics suggest that the tobacco farming is on a small-scale, as
this intensive, high labour crop requires considerable investment through labour and
capital.
Rumphi
Households in Rumphi sell slightly over a third of their produce (37%), mainly selling
tobacco, fruits, vegetables, maize, groundnuts and paprika. The great majority (80%) of
participants were farmers only, though a few are in waged employment, mainly as
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artisans. A very small proportion of those in Rumphi perform ganyu (24%), those that
do work an average of 3.3 months. The reason for the low proportion performing ganyu
may be the number of tobacco farmers, who are unable to spend much time away from
their farm due to the intensity of tobacco production. The larger financial margins
involved in tobacco farming are also likely to leave them in a financial position where
performing ganyu isn’t a necessity. The low numbers performing ganyu suggests that
households are more likely to be able to innovate/intensify their farming. Households
in Rumphi score below average on capital/asset scores, only scoring above average for
material assets. Despite the capital/asset scores being smaller, households in Rumphi
spend the largest amount on inputs per acre (MK9,368), almost double the average
spend. This increase in input spend is the clearest indicator of agricultural
intensification and suggests that families in Rumphi are the most likely to
innovate/diversify their farming. This may well lead to increased tree planting,
although it will be interesting to see whether the intensity of the farming of the tobacco
crop has a negative impact upon potential tree planting/management.
5.6 Education
The section of the questionnaire survey that concentrates on education takes into
account members of the farm household. Education is considered to be socially and
economically desirable (Kadzamira and Rose, 2003). Gauging the emphasis that a
household is able to place upon education may help to highlight those households that
are modern, progressive and job-seeking; striving to increase the opportunities available
to them through a member, or members, of their family securing employment in one of
the major towns and cities. If a member is successful in achieving this, then they will
be able to send remittances to support the rest of the household. This will also help to
extend a families contacts and potential knowledge base, increasing exposure to new
ideas and techniques.
To help put this section into context, some information on Malawi’s education system is
required. Primary school education in Malawi has been free of charge since 1994 (ibid).
Primary school is made up of ‘stands’ one to eight. Secondary school, for which pupils
are required to pay fees to attend, consists of ‘forms’ one to four. Pupils complete their
Junior Certificate of Education (JCE) after form two and their Malawi Schools
Certificate of Education (MSCE) after form four.
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5.6.1 Education of household head
Almost all (98%) of the household heads interviewed within the survey had attended
school, a large number completing primary school, 61% in Neno, 68% in Ntchisi and
89% in Rumphi (figure 5.29). Attendance has traditionally been higher in the northern
region due to the primary education system introduced by Scottish missionaries, centred
in Livingstonia, Ekwendeni and Embangweni (Agnew and Stubbs, 1972). A small
proportion of those interviewed (11%; considerably higher than the 2.2% recorded by
Benson et al. (2002)) went on to complete secondary school education; the largest
proportion is in Rumphi and the smallest in Neno.
Figure 5.29: Education level attained by household head
Farmers in Rumphi have been educated to a higher level than their counterparts in Neno
and Ntchisi; this is likely to lead to them putting more emphasis on the education of
their family.
5.6.2 Household education scores
The ‘education score’ is derived from the level/amount of education attained by the
members of the farm household. This is standardised using information on the size of
the household and the age of its members (set out in chapter 3, section 3.6.1). The
average ‘education score’ for the whole survey is 2.7 (range 0.8 to 6.0). Households in
Rumphi scoring the highest (mean = 3.2) followed by Ntchisi (2.7) and Neno (2.3).
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Figure 5.30: Average education score for each household
A large number of households in Rumphi score above average in terms of education
(figure 5.30), with 72% scoring more than 2.5 for education (compared to 44% in
Ntchisi and 28% in Neno, thus mirroring the better education of household heads
(figure 5.29)). There is a large group of households in Neno that do not seem to put
much emphasis upon education. As is stated earlier, education is socially and
economically desirable and can open households up to new opportunities/ideas and
possible diversification. It is interesting to track how the differences in education affect
farmer’s tree planting/management.
Households in Rumphi are enrolling a higher proportion of their children into school
(table 5.10); double the number of children over the age of thirteen had completed
primary school in Rumphi when compared to Neno. Six of the households in Neno
with children over the age of thirteen had all of their children complete primary school,
compared with nine in Ntchisi and thirteen in Rumphi.
Table 5.10: Proportion of children completing primary and secondary school
% Neno Ntchisi Rumphi
Children over 13 through primary school 37.8 49.7 71.1
Children over 18 through secondary school 25.0 25.4 33.8
Although few children complete secondary school (for a number of reasons, including
the introduction of school fees and students dropping out in order to work on the farm)
the share of children completing secondary school in Rumphi is considerably higher
than that in both Neno and Ntchisi (table 5.10). Two of the seventeen households in
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Neno with children over eighteen, have had all of them pass through secondary school
(compared with three out of twenty two in Ntchisi and five out of nineteen in Rumphi).
5.6.3 Education summary
Neno
The reason for the lower emphasis on education in Neno may, in part, be due to the age
of the household head and through this the large proportion of grown-up children within
the household. The large proportion of grown-up children is significant as they would
have attended primary school when fees were still required, making decisions about
their education more difficult. This, however, does not explain the reason for the low
level of education amongst household heads, when compared to Rumphi, as all of these
heads attended at a time when pupils had to pay for their schooling. Households in
Neno are relatively poor and are unable to invest much on their farm to improve their
agriculture. It also seems they are unable to invest in the wider education of their
household.
Ntchisi
Heads in Ntchisi have a higher level of education than their counterparts in Neno, as do
the households as a whole. As is suggested above, the reason for the improved
education within the household may be due to the younger age of the head and his/her
family (the children being able to take advantage of free primary school education).
The importance of this is borne out by the equal proportions of children completing
secondary school (for which fees are required) in Ntchisi and Neno (table 5.10).
Attitudes towards education in Ntchisi and Neno do, therefore, appear fairly similar. It
is interesting to see whether the lack of emphasis on education in Ntchisi and Neno has
any effect upon households’ attitudes towards tree planting/management.
Rumphi
Rumphi households clearly place more emphasis upon education than their counterparts
in both Neno and Ntchisi, with household heads and members achieving a higher level
of education. This could, in part, be down to historical reasons, discussed earlier, and
the lack of commercial activities during the colonial period and the reign of post-
independence government. The relatively large amounts spent on agricultural inputs in
Rumphi suggest that the emphasis in education may be twinned with increased
agricultural intensification; it remains unclear whether this leads to an increase in tree
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planting/management (this will be investigated further in section 5.7 and throughout the
analysis/discussion). It is also possible; however, that the increased emphasis on
education may suggest that a household’s perspectives have partially switched away
from agriculture (i.e. getting the children through school and into employment so that
they can then help to support the household through waged employment).
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5.7 Tree data
The aim of the thesis is to examine the link between agricultural intensification and tree
planting/management. This section presents the data collected on trees at each farm,
concentrating firstly on the species found at each site and secondly upon the uses of
those species. Both are combined to give a ‘usage score’ which offers an insight into
the motivating factors that drive tree planting and management.
5.7.1 Tree species found
During the questionnaire survey, participants were asked to record which tree species
they kept, or planted on their farmland and around their household. In Neno, 31
different tree species are recorded, in Ntchisi 46 and in Rumphi 37. The main species
found at each separate site are shown in table 5.11 alongside the proportion of
households where they were found. Table 5.12 includes those species found at less than
a third of participating households.
Table 5.11: Proportion of households owning each species at each site
Species Neno Ntchisi Rumphi Total
Mangifera indica 97.8 92.0 96.0 95.2
Musa paradisiaca 89.1 96.0 82.0 89.0
Psidium guajava 89.1 84.0 80.0 84.2
Eucalyptus spp. 78.3 72.0 96.0 82.2
Citrus sinensis 52.2 46.0 70.0 56.2
Gmelina arborea 13.0 74.0 66.0 52.1
Faidherbia albida 6.5 62.0 82.0 51.4
Carica papaya 52.2 24.0 66.0 47.3
Senna siamea 13.0 58.0 48.0 40.4
Toona ciliata 0.0 52.0 46.0 33.6
Persea americana 82.6 2.0 12.0 30.8
Acacia polyacantha 4.3 62.0 16.0 28.1
Prunus persica 41.3 32.0 4.0 25.3
Sesbania sesban 69.6 8.0 0.0 24.7
Citrus reticulata 52.2 6.0 18.0 24.7
Macadamia integrifolia 58.7 10.0 0.0 21.9
Strychnos spinosa 17.4 46.0 0.0 21.2
Cordyla africana 0.0 48.0 4.0 17.8
Pericopsis angolensis 2.2 34.0 14.0 17.1
Piliostigma thonningii 0.0 36.0 14.0 17.1
Tephrosia vogelii 0.0 6.0 40.0 15.8
Combretum spp. 0.0 42.0 2.0 15.1
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Table 5.12: Species found on less than a third of farms (Key – blue = found at all sites, green = 2 sites & red = one
site only)
Neno
Citrus limon Gliricidia sepium Ficus spp.
Uapaca kirkiana Faidherbia albida Pterocarpus angolensis
Strychnos spinosa Khaya nyasica Bridelia micrantha
Gmelina arborea Citrus aurantifolia Afzelia quanzensis
Senna siamea Erythrina abyssinica Brachystegia spp.
Pinus spp. Acacia polyacantha Azadirachta Indica
Annona senegalensis Pericopsis angolensis
Ntchisi
Carica papaya Diplorhynchus condylocarpon Euphorbia tirucalli
Brachystegia spp. Monotes africanus Persea americana
Pterocarpus angolensis Citrus reticulata Uapaca kirkiana
Afzelia quanzensis Tephrosia vogelii Gliricidia sepium
Khaya nyasica Parinari curatellifolia Azanza garckeana
Brachystegia spp. Kigelia africana Leucaena diversifolia
Macadamia integrifolia Pinus spp. Cassia petersiana
Melia azedarach Jacaranda spp. Ficus spp.
Sesbania sesban Terminalia sericea Chrysophyllum spp.
Cordia abyssinica Pseudolachnostylis maprouneifolia Bridelia micrantha
Syzygium spp.
Rumphi
Citrus limon Ficus spp. Combretum spp.
Citrus reticulata Khaya nyasica Diplorhynchus condylocarpon
Acacia polyacantha Afzelia quanzensis Uapaca kirkiana
Pinus spp. Azadirachta indica Brachystegia spp.
Pericopsis angolensis Prunus persica Bauhinia thonningii
Piliostigma thonningii Cordyla africana Ensete livingstonianum
Pterocarpus angolensis Pseudolachnostylis maprouneifolia Delonix regia
Persea americana Annona senegalensis Dalbergia nitidula
Azanza garckeana Lonchocarpus capassa Combretum imberbe
Using the presence/absence of species on farms it is possible to create a Two Way
Indicator Species Analysis (TWINSPAN, table 5.13). Jongman et al (1995: 194) state
that one of the basic ideas of TWINSPAN is that each group of sites (farms) can be
characterised by a group of differential species. These characteristics of TWINSPAN
help us to group households by the type of species that they have on their land.
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Table 5.13: TWINSPAN table showing presence/absence of tree species
Nt Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ru Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ru Ru Ru Ru Ru Ne Nt Nt Ru Ru Ru Ru Ru Ru Ru Ru Ru Ru Nt Ru Ru Ru Ru Ru Ru Ru Ru Ru Ru Ru Ru Ru Ru Ru Ru Ru Ru Ru Ru Ru Ru Ru Ru Nt Ru Ru Nt Nt Nt Nt Nt Nt Nt Nt Ru Ru Ru Nt Nt Nt Nt Ru Ru Ru Ru Nt Nt Nt Nt Nt Nt Nt Nt Nt Nt Nt Nt Nt Nt Nt Nt Nt Nt Nt Nt Nt Nt Nt Nt Nt Nt Nt Nt Nt Nt Nt Nt Ru Nt
6 31 38 42 29 33 34 36 39 26 35 37 43 45 46 10 23 27 32 40 41 44 23 1 2 3 4 5 7 9 16 17 21 22 30 6 8 12 13 15 18 19 20 24 28 14 25 1 12 15 46 49 11 35 43 6 13 25 34 42 43 44 45 47 48 22 2 11 17 20 21 22 24 26 29 50 3 4 5 9 16 18 19 27 28 32 35 37 39 40 36 36 41 15 4 5 7 14 24 27 47 30 31 33 16 17 45 49 7 8 10 14 8 9 11 19 20 25 26 29 30 31 32 33 34 37 40 41 42 44 48 50 21 0 2 3 28 10 23 38 39 12 13 18 38 46
n n n n n Gliricidia sepium
n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n Macadamia integrifolia
n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n Persea americana
n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n Sesbania sesban
n n n Citrus aurantifolia
n n n n n n n Annona senegalensis
n n n Erythrina abyssinica
n Cassia petersiana
n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n Citrus reticulata
n n n n n n n n n n n n n n n n n n n n n n Citrus limon
n n n n n n n n n n n n n n n n n n n n n n n n Uapaca kirkiana
n Bauhinia thonningii
n Delonix regia
n n n n Azadirachta Indica
n n n n n n n n n n n n n n Combretum imberbe
n n n n n n n n n n n n n n n n n n n n n n n Tephrosia vogelii
n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n Carica papaya
n n n n n n n n n n n n n n n Pinus spp.
n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n Eucalyptus spp.
n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n Mangifera indica
n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n Musa paradisiaca
n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n Psidium guajava
n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n Citrus sinensis
n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n Faidherbia albida
n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n Prunus persica
n n Euphorbia tirucalli
n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n Senna siamea
n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n Gmelina arborea
n n n n n n n n n n n n n n n Khaya nyasica
n n n n n n n n n n n n n n n n n n Pterocarpus angolensis
n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n Strychnos spinosa
n n n n n n n n n n n n n n n n n n n n n n n n n Pericopsis angolensis
n n n n n Diplorhynchus condylocarpon
n n n n n n n n n n n n n n n n n n n n n n n n n Piliostigma thonningii
n n n n n n n n n n n n n n Afzelia quanzensis
n n n n n n n n n n n n n n n n n n Ficus spp.
n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n Toona ciliata
n n n n n n n n n n n n n n n n n n n n Azanza garckeana
n n n n n n n n n n n n n n Cordia abyssinica
n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n Acacia polyacantha
n n Terminalia sericea
n n n n n n n n n n n n n n n n n n n n n n Combretum spp.
n n n n n n n n n n n n n n n n n n n n n n n n n n Cordyla Africana
n n n n n Melia azedarach
n n n n n n n n n n n n n Syzygium spp.
n n n Parinari curatellifolia
n n n n Monotes africanus
n n n n n n n n n n n n Brachystegia spp.
n n n n n n n n n n n n n n Bridelia micrantha
n n n n n n n n n n n n n n n Pseudolachnostylis maprouneifolia
n n Jacaranda spp.
n n n n n n n n n n n n n n n n Chrysophyllum spp.
n n Lonchocarpus capassa
n Ensete livingstonianum
n Leucaena diversifolia
n Dalbergia nitidula
n n n Kigelia aethiopica
= First split
= Second Split
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The TWINSPAN table (table 5.13) shows a clear difference between the three sites and
the species that are grown at individual households (indicated by the primary and
secondary splits). Several species are found at almost every home in the survey; these
include Eucalyptus spp., Mangifera indica, Musa paradisiaca, Psidium guajava and
Citrus sinensis. Households in Neno differ from their counterparts in their emphasis on
fruit trees: Macadamia integrifolia, Persea americana and Citrus reticulata, alongside
Sesbania sesban (an agroforestry species). It is also noticeable that households in Neno
have far fewer Toona ciliata, Faidherbia albida, Senna siamea and Gmelina arborea.
In Ntchisi, farmland is populated by a number of indigenous species: Acacia
polyacantha, Strychnos spinosa, Combretum spp., Chrysophyllum spp. and Cordyla
africana. Many of these are also found in Rumphi, where Carica papaya, Tephrosia
vogelii, and Toona ciliata are more distinctive.
Key species
There are a number of species that are found on a large proportion of farms across one
or more sites (table 5.11). Whilst many of these are well known species that require
little introduction (Mangifera indica, Psidium guajava and Eucalyptus spp.), other
interesting species are less well known and some background information is required
before they are discussed further in proceeding chapters.
Faidherbia albida
This tree is indigenous to Malawi; it is deciduous and grows to around 20-25m.
Faidherbia albida drops its nutrient rich leaves at the start of the rains, improving soil
fertility and allowing farming beneath the canopy, producing benefits for crop yields.
The benefits to the soil reduce the need for a fallow period on poorer soils. Seeds are
often dispersed by herbivores eating the seed pods. As well as being an ideal
agroforestry tree, trunks and branches can be used for woodfuel, small implements and
fencing; pods and leaves make good fodder (pods fall towards the end of the dry season
when fodder is scarce) and bark can be used for medicinal purposes (FAO, 2010). The
benefits of Faidherbia albida may take a long time to materialise (7-10 years) due to
variable growth rate (Bunderson et al., 2002). Faidherbia albida can be difficult to
raise. Seeds must be treated with boiling water before sowing and aren’t suitable for
direct planting (ICRAF, 2010), the tap-root can be deformed in the nursery or when out-
planting if not managed carefully. Seedlings require protection from browsing animals
and weeds.
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Senna siamea
Senna siamea is an evergreen tree native to Southeast Asia. It has a straight trunk that
grows to approximately 18m. The tree is used for construction materials (poles and
timber), for erosion control (when planted in a hedgerow), as a windbreak and for
woodfuel (though the wood is smoky) (Bunderson et al., 2002). It is a fast-growing tree
and grows well in many environments, particularly the lowland tropics (ICRAF, 2010).
It is often propagated by direct seeding or nursery-grown seedlings (Hassain, 1999).
The tree is often planted as a hedgerow, a windbreak, for ornamental use or in alley
cropping systems (ICRAF, 2010).
Toona ciliata
Toona ciliata is a large deciduous tree native to tropical Asia. It is a tall tree with a
thick trunk that grows to 20-25m (Bunderson et al. 2002). Toona ciliata naturally
regenerates easily (ICRAF, 2010) and is widespread throughout the tropics. The
seedlings demand moderate management as they are susceptible to direct sun, drought
and weeds (ibid). Toona ciliata is widely used for timber and for firewood.
Acacia polyacantha
Acacia polyacantha is a large indigenous tree that grows to 20m. It is regarded as a
good indicator of fertile soils (Bunderson et al., 2002). It is propagated by direct
planting, but the seed coat should be nicked and treated with boiling water. Under ideal
conditions, the germination rate is good (ICRAF, 2010). The wood is regarded as good
woodfuel, is used for fodder and for building materials (it is resistant to borers) and tool
handles. It is also used as a repellent against snakes and as medicine to treat snakebites.
Gmelina arborea
Gmelina arborea is an exotic species. It is a large deciduous tree (up to 30m) with a
straight trunk. Trees are often raised by transplanting or direct planting from seed. It is
easy to establish, grows fast and regenerates well from both sprouts and seeds (ICRAF,
2010). The tree is also favoured because it coppices well, with vigorous re-growth
(ibid). Gmelina arborea is used for timber and fodder and has medicinal properties.
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Sesbania sesban
An indigenous tree, Sesbania sesban is a small deciduous tree that is easy to establish
and is very fast growing when planted directly from seed (Bunderson et al., 2002). It
coppices readily, providing fuelwood and construction materials. It is a multipurpose
tree that is also used to provide ropes and fishing nets as well as medicines to treat
various symptoms and as a windbreak (ICRAF, 2010). The tree’s deep root system and
nitrogen-fixing nodules help to improve soil fertility (Bunderson et al., 2002) and it can
be used in short rotation fallow due to its rapid growth.
Number of species found
Individual households within the survey record between one and twenty nine species on
and around their homes and farms, with an average of 11 per household. The
distribution of the number of species at each household can be seen in the TWINSPAN
table (table 5.13). Neno had the lowest number of species per household (9). In
Rumphi it was 10 and in Ntchisi 14 (figure 5.31). The variety of species on the farm is
useful as an indicator of a household’s interest in trees, based on the assumption that the
greater the number of species, the more likely a family is to be interested in planting and
maintaining trees on their farm as a management strategy.
Figure 5.31: Number of species found on the farm and at the home
Although Ntchisi has the highest species richness, Rumphi has the highest number of
species per acre, 2.9. Households in Ntchisi had the lowest (2.3) and those in Neno
recorded 2.6.
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5.7.2 Tree usage
Species uses, benefits and products
Section 5.7.1 covers the type of species that are found at each of the study sites. As
well as each species found, any uses, benefits and products gained are recorded. An
idea of the types of benefits and products that households look to exploit from their
trees has been gained through preliminary research, carried out whilst compiling the
literature review. These uses were confirmed through preliminary fieldwork, during the
pilot study and through discussions with key informants and stakeholders.
The main uses to have emerged from this preliminary fieldwork were then incorporated
into the main survey, and are summarised here:
 Fruit – both domestic species, that are generally used for consumption and
commercial species that are used both for consumption and for sale at market
 Firewood – the vast majority of domestic energy at each site comes from
firewood
 Building poles – generally fast, straight growing species that are used as poles
for construction
 Woodlot – certain species are planted within woodlots; these woodlots tend to
be used as a source of poles or timber or as a form of standing capital
 Timber – species that are considered to be good for making furniture, doors,
fences, tobacco sheds and tobacco drying racks etc…
 Medicinal uses – many species have numerous medicinal purposes, used to treat
many ailments, from toothache, to diarrhoea, to snakebites
 Soil fertility – species that are generally nitrogen fixing and are able to enrich
the soil
 Soil erosion – although most species help to prevent soil erosion, a number of
participants specified particular species that they use for this purpose
 Boundary planting – certain species are traditionally used in order to mark the
extent of a household’s land
 Pesticide – species used in order to protect crops from pests
 Fodder – certain species are particularly good for grazing livestock
 Brick burning – similar to firewood, however these species are required to burn
for long periods of time
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 Shade – certain species give important shade whilst farmers and labourers are
working in their fields and around the family home
 Fallow – if a household is able to leave a proportion of their land as fallow, then
they may plant or leave particular species whilst removing others
Proportion of species used for each benefit
The most popular uses were shade, medicine, firewood, fruits, boundary planting,
building poles and brick burning (table 5.14 shows the proportion of species employed
for each particular use). Participant households in Ntchisi appear to prefer multipurpose
species, recording a large proportion of species with several uses, including shade,
medicine, firewood, timber, soil fertility, building poles, fallow, fodder and brick
burning. The high scores for each suggest that a number of species cover more than one
of these individual uses.
Table 5.14: Proportion of species kept on farm or at home corresponding to their particular uses
% of
species
Shade Medicine Fruit Woodlot Firewood Timber Soil
fertility
Neno 58.6 58.6 48.3 17.2 51.7 24.1 37.9
Ntchisi 75.5 69.4 34.7 12.2 69.4 36.7 51.0
Rumphi 70.0 50.0 30.0 22.5 57.5 25.0 20.0
% of
species
Soil
erosion
Building
poles
Fallow Fodder Brick
burning
Boundary
planting
Pesticide
Neno 17.2 20.7 6.9 20.7 20.7 51.7 10.3
Ntchisi 22.4 42.9 24.5 34.7 44.9 42.9 10.2
Rumphi 27.5 35.0 15.0 30.0 40.0 25.0 10.0
Usage scores
In order to gain a better understanding of the reasons why households are either planting
or maintaining species on and around their farms, a scoring system was devised for each
of the fifteen uses, benefits and products. This system can be used for each tree species.
A worked example of this scoring system can be seen in chapter three (section 3.6.4).
Most popular species uses
Using the species usage scores it is possible to see what motivates households to plant
or maintain the species that they choose. Each site places different emphasis on the
types of use for which they plant and maintain tree species (figure 5.32).
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Figure 5.32: Average usage scores shown at each site
Households at all three sites score highly for domestic fruit species (figure 5.32). For
commercial fruit, however, there is a large difference between them. Households in
Neno place much greater emphasis on commercial fruit, such as: Citrus sinensis, Citrus
reticulata, Citrus aurantifolia, Prunus persica, Citrus limon, Persea americana and
Macadamia integrifolia. As is mentioned in chapter 4 (section 4.9.10), fruit trees are
traditionally popular district-wide in Neno. The reason for this prevalence and
popularity is, in part, due to the ease of propagation and the age of household heads; the
district has traditionally been known for its fruits (especially Citrus reticulata) and there
is an established market for them in the district (GoM, 2007). Households in Neno also
score relatively highly for medicinal species and species that are used to make
pesticides. Species used for firewood, agroforestry and construction materials appear to
be given less emphasis. Households may still be able to collect much of their firewood
from customary land and forests due to the low population density in the district. The
low score for construction materials may again be down to the low population density
and the lack of demand this creates for new buildings. Also, the age of the head and
his/her household means that grown-up children may have already established their
homes and so there is little need for fresh building materials.
Ntchisi and Rumphi are similar in their patterns of use (figure 5.32). Both sites
emphasise construction materials, scoring far higher than their counterparts in Neno for
species that provide either timber or building poles and for those that produce firewood
suitable for brick burning. The large number of newly established farms could explain
the planting/management of these construction species, as could the prevalence of
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tobacco farming, which is perhaps more likely. The need for tobacco gaffas7 and sheds
means a regular supply of material is required. Households in Ntchisi and Rumphi also
reveal higher scores for species that enhance soil fertility and those that check soil
erosion. The incorporation of agroforestry trees into the farm suggests that farmers are
interested in integrating trees into their agricultural strategy.
Importance of use
While the section above discusses which uses are important at each site, it does not take
into account whether or not the use is a direct or indirect benefit (i.e. whether the tree is
planted or managed specifically for a certain use or whether it is simply a welcome by-
product). The relative importance of each use is shown in figure 5.33. Depending upon
its relative usage score, each use is categorised as being either primary (usage score >
75), major (> 50 < 75), minor (>25 < 50) or infrequent (> 1 < 25) for each species (a
worked example is included at 3.6.4). Major or primary uses were considered likely to
be the key motivation behind a farmers decision to plant or maintain a certain species,
whereas minor or infrequent uses were by-products that can be considered as fringe
benefits (e.g. Gmelina arborea which is primarily used for timber and so would be
maintained with this in mind, though it may also be used for firewood if necessary).
Figure 5.33: Species use categorised by importance
There is a large disparity in the importance of each use (figure 5.33). Domestic and
commercial fruit species are clearly planted and managed for their fruits. Other usages
are not quite as well defined: firewood, timber, building poles, soil fertility and brick
burning are important uses, having a large proportion of species for which they are
7 A gaffa is a tobacco drier
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considered primary or major uses and also a large number of species for which they are
minor uses. Some of the remaining uses, such as, shade, medicine, prevention of soil
erosion, fodder, fallow and boundary planting were, for the most part, minor or
infrequent uses.
In summary, it appears that the main reasons for participant households planting or
maintaining tree species on their farms is for immediate food security (domestic fruit),
energy needs (firewood), food for sale at markets (commercial fruit), construction
materials (timber, building poles and brick burning) and improving the quality of their
land (soil fertility).
Categorised usage scores
To give a better idea of farmers’ motivation and on-farm strategy when planting or
maintaining tree species, the fifteen usage scores were combined to yield five usage
categories. These categories are: natural species (shade, medicine, domestic fruit and
boundary species), economic species (commercial fruit species and those species
planted in woodlots), agroforestry species (those used to enhance soil fertility or control
soil erosion, those used in fallow fields, for fodder and those used to make pesticides),
construction species (used for timber, building poles and in brick burning ovens) and
energy species (used for firewood).
Figure 5.34: Categorised usage scores at each site
Households in Ntchisi score highest for all except economic use categories, where they
are outscored by those in both Rumphi and Neno (Neno has the highest scoring
households). Households in Rumphi score higher than those in Neno for everything bar
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economic uses. The reason for the high economic score in Neno is the prevalence of
commercial fruit species in the district.
Figure 5.35: Proportion of each usage category making up the total usage score
Natural benefits dominate the usage scores at each site (figure 5.35), making up the
largest proportion in Neno. The major differences between the sites are in the economic
and the construction categories. Participant households in Neno have a much larger
proportion of their usage score devoted towards economic gain, again, largely due to the
prevalence of commercial fruits. The construction category makes up a quarter of the
usage score in both Ntchisi and Rumphi due, in part, to the tobacco industry and also to
the relatively short tenure of the households. Each of the sites devoted a similar
proportion of their usage score towards agroforestry (figure 5.35) with Ntchisi scoring
the highest (figure 5.34). With regards to energy, those in Ntchisi gave the largest
proportion of their usage (figure 5.35) and again recorded the highest score (figure
5.34).
Multiple use species
The results indicate clearly that almost all of the species recorded have more than one
use. Some species, however, can be classed as genuinely multi-purpose. This section
looks in detail at the most popular species at each site.
Neno
Of the most popular species found in Neno, only Mangifera indica had more than one
primary use (table 5.15); its main use is for domestic fruit, its other primary usage being
shade. Mangifera indica also proved a popular species for firewood and, to a lesser
extent, to burn bricks and provide medicine. Seven more of the species that were
recorded as being the most popular within the Neno survey were primarily used as fruit
species, three of these were used for domestic fruit and four of them for commercial
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fruit (shown by the predominance of economic and natural category uses in figure 5.36).
From these fruit tree species, only Persea americana and Musa paradisiaca that are
used for medicine and fodder respectively, had other uses that were considered to be
more than infrequent.
Table 5.15: Number of uses for most popular species in Neno
Species Primary
uses
Major
uses
Minor
uses
Infrequent
uses
Mangifera indica 2 1 2 8
Musa paradisiaca 1 0 1 6
Psidium guajava 1 0 0 9
Persea americana 1 0 1 6
Eucalyptus spp. 1 2 5 4
Sesbania sesban 1 1 0 3
Macadamia integrifolia 1 0 0 5
Citrus sinensis 1 0 0 5
Carica papaya 1 0 0 4
Citrus reticulata 1 0 0 3
Out of the ten most popular species recorded in Neno, only Eucalyptus spp. and
Sesbania sesban were not recorded primarily as fruit species. Eucalyptus spp. have
many uses (figure 5.36), their primary one being as a source of building poles; they are
also very popular for firewood and are often planted in woodlots. Some of the minor
uses for Eucalyptus spp. include shade, medicine, brick burning, boundary marking and
the use of some older, larger trees for timber. Sesbania sesban is used primarily to
make a pesticide in order to protect the households crops, however, survey participants
also use it to help improve the soil as it is nitrogen fixing and can be used for alley
cropping (Phiri et al. 1999b).
Figure 5.36: Uses of most popular tree species found in Neno
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Ntchisi
Of the most popular species found in Ntchisi, again, only Mangifera indica has more
than one primary use (table 5.16). Two more of the most popular species found in
Ntchisi were primarily used for domestic fruit.
Table 5.16: Number of uses for most popular species in Ntchisi
Other than the three species primarily used for domestic fruit, there are a mixture of
primary uses. Construction materials: timber (Gmelina arborea and Toona ciliata) and
building poles (Eucalyptus spp.), account for the primary use of three more species and
can be considered as important to the participating households (shown by the large
proportion taken up in figure 5.37). Four of the most popular trees found in Ntchisi,
Eucalyptus spp., Acacia polyacantha, Senna siamea and Cordyla africana, are multi-
purpose species with more than one major use. Uses covered include shade, firewood,
poles and soil fertility. Soil fertility proves a popular benefit for households in Ntchisi,
being the primary use for Faidherbia albida, a major use for Acacia polyacantha and a
minor use for Senna siamea. 90% of the most popular species recorded by participants
in Ntchisi are used for firewood (shown by the prevalence of energy in figure 5.37);
there are four species for which firewood is considered to be a major use, four species
for which firewood is considered to a minor use and one species that is used
infrequently for firewood.
Species Primary
uses
Major
uses
Minor
uses
Infrequent
uses
Musa paradisiaca 1 0 1 5
Mangifera indica 2 1 2 8
Psidium guajava 1 0 0 9
Gmelina arborea 1 0 4 5
Eucalyptus spp. 1 2 5 4
Faidherbia albida 1 0 2 9
Acacia polyacantha 0 3 0 8
Senna siamea 0 2 5 5
Toona ciliata 1 0 3 7
Cordyla africana 0 3 1 7
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Figure 5.37: Uses of most popular tree species found in Ntchisi
Uses not considered as particularly important in Ntchisi include commercial fruit
(shown in figure 5.37 by the lack of economic uses), protection against soil erosion,
fallow, fodder for animals, boundary planting and pesticides. These are not considered
more than minor uses for the ten most popular species found at Ntchisi households.
Rumphi
There are a smaller number of multi-purpose species found in use by participant
households in Rumphi than in Ntchisi. Half of the top ten species in Rumphi are
primarily for fruit (table 5.17): Mangifera indica, Musa paradisiaca, Psidium guajava,
Citrus sinensis and Carica papaya. Four of the fruit species were primarily used for
consumption and one, Citrus sinensis, was primarily commercial (figure 5.38).
Table 5.17: Number of uses for most popular species in Rumphi
Species Primary
uses
Major
uses
Minor
uses
Infrequent
uses
Mangifera indica 2 1 2 8
Eucalyptus spp. 1 2 5 4
Musa paradisiaca 1 0 1 5
Faidherbia albida 1 0 2 9
Psidium guajava 1 0 0 9
Citrus sinensis 1 0 0 5
Gmelina arborea 1 0 4 5
Carica papaya 1 0 0 4
Senna siamea 0 2 5 5
Toona ciliata 1 0 3 7
Of the non-fruit species popular in Rumphi, Eucalyptus spp. and Senna siamea have
several uses that are considered primary, major or minor. Eucalyptus spp. with eight
and Senna siamea with seven. As is stated earlier Eucalyptus spp. are primarily used as
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a source of building poles while Senna siamea are often used for poles, but also have a
number of natural uses (figure 5.38), including shade, medicine and boundary planting.
Gmelina arborea and Toona ciliata are both used primarily as timber trees. These two
species are also considered to have minor uses for firewood, brick burning and as shade
trees. Gmelina arborea can also be used for building poles. The fourth most popular
species in Rumphi, found at 82% of the participating households, is Faidherbia albida,
the primary use for this tree is to improve the quality of the soil; it also has minor uses
for firewood and for brick burning.
Figure 5.38: Uses of most popular tree species found in Rumphi
5.7.3 Propagation and tree management
Issues of tree management and propagation are important in understanding increased
tree management. The gradual intensification of on-farm tree management is evident in
how much time and effort a farmer devotes to improved propagation and management
techniques. It is important to gain an understanding of these techniques and, though this
issue is concentrated upon in more detail in the in-depth case studies, focus group work
(chapter 7) and the discussion (chapter 8), the questionnaire survey gave the opportunity
for some observations to be made.
All farmers in the survey kept some trees on their land, whether these had been there
when they began cultivating the land or whether they allowed certain trees to remain
when clearing the land for cultivation for the first time. This can be considered as the
lowest form of management witnessed. Most farmers were also allowing certain
naturally germinating seedlings to grow on their farms when they cleared the land on a
yearly basis, ready to plant. Some of this appeared to be rather random, though a
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number of farmers were carefully selecting trees to nurture, due either to them being a
preferred species, or due to the location in which they had germinated. For example,
farmer Ru10 discussed protecting Toona ciliata so that he can gain poles for his tobacco
gaffa. This selection process generally involves demarcation and protection of the
seedling to avoid it being removed whilst clearing the land, or eaten by livestock. More
advanced from this were farmers who were transplanting chosen species from the
natural woodland. Some of this was done by chance (i.e. a seedling was happened
upon) but some farmers discussed actively searching for desirable species. For
instance, farmer Ru20 mentioned actively looking for Faidherbia albida seedlings in
the natural woodland so that she could transfer them to her land and several farmers also
mentioned actively transplanting Gmelina arborea. The transplanting of wildlings was
practiced by 18% of survey households (table 5.18) and was most popular in Neno,
where a quarter of farmers (24%) said that they transplanted wildlings from the natural
woodland.
Table 5.18: Proportion of farmers recording each method of propagation (%)
% Governmentnursery
NGO
nursery
Private
nursery
Own
nursery
Transplant
wildlings
Direct
planting
Neno 37 59 15 24 24 28
Ntchisi 58 52 26 4 16 16
Rumphi 78 36 2 26 14 32
Overall 58 49 14 18 18 25
Aside from the protection or transplanting of naturally germinating species a quarter of
farmers were also planting directly from the seed. This is a fairly extensively managed
process and usually involves planting fruit species such as Mangifera indica. This
method proved to be most popular in Rumphi (32%) and Neno (28%). Farmers were
displaying traits of more intensive tree planting systems. A large number of farmers
(86%) were planting selected species (usually Eucalyptus spp., Senna siamea, Toona
ciliata, Faidherbia albida and several different fruit species) from seedlings that they
obtained from nurseries run by the Department of Forestry, NGOs (such as NASFAM
or SUNESMA) or private individuals. This form of propagation was most popular in
Ntchisi (92%) and Rumphi (88%) and less so in Neno (78%). The most intensive
examples of propagation and management recorded were by farmers who were
managing their own nurseries, either solely for use on their own farm, or to share
with/sell to relatives, neighbours and other farmers. The largest proportions of these
farmers are found in Rumphi (26%) and in Neno (24%). There were different
approaches in these two districts, though farmers in Rumphi tended to plant a number of
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different species (mainly Faidherbia albida, Eucalyptus spp., Senna siamea and Toona
ciliata), whilst farmers in Neno were planting citrus nurseries. The traditional nature of
these citrus nurseries suggests this was less to do with intensification than it was with
traditional practice in the district, whereas in Rumphi this nursery planting was
considered more significant.
5.7.4 Tree data summary
Neno
Households in Neno record the smallest range of species (29) and individual households
have, on average, the lowest number of species of the three sites (9). Almost half of the
species recorded on farms in Neno are fruit trees, and these are the main driver behind
any tree planting/management in the district. A quarter of farmers had their own fruit
tree nurseries. The reasons for farmers’ interest in fruit trees may be put down to the
traditional farming system in Neno, where citrus farming is almost ubiquitous. Though
fruit trees are widespread, other species used for agroforestry, construction or energy are
thin on the ground. This was expected due to the socio-economic characteristics
discussed earlier in this chapter (their age and lack of investment on the farm), relatively
extensive farming methods that are being practiced in the district and the relatively
abundant natural resource base.
Ntchisi
Ntchisi shows the greatest species diversity (49 different species) and individual
households have the largest number of species on their farms (mean = 14). Farms in
Ntchisi tend to have a large number of indigenous species which suggests farmers are
maintaining and managing species that grow naturally on or around their farm, rather
than actively planting trees. This is also evidenced by the lack of farmers that are
growing seedlings in their own nurseries. Farmers do, however, plant seedlings that
they receive or purchase from other nurseries (Department of Forestry, NGOs, private
traders, friends/relatives). The trees that farmers do plant tend to be multi-purpose
species (such as Eucalyptus spp. or Senna siamea) that are preferred as they give
farmers a range of benefits. Though households in Ntchisi record the largest number of
species, when the size of their land is taken into account they have fewer species per
acre than farmers in Rumphi. The evidence suggests that farmers in Ntchisi, though
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practicing some tree planting/management, are not intensifying their tree use
considerably.
Rumphi
Households in Rumphi record 40 different species, with an average of ten per
household. When the size of farm is considered, households in Rumphi have the largest
number of species per acre (2.9). As in Ntchisi and Neno, the largest proportion of
Rumphi households’ usage score is dedicated to natural uses (particularly domestic fruit
species). Demand for trees is high (Informant B, 2007, pers. comm., 13th July) and
farmers are planting and managing a large number of trees. These are planted either
directly from seed, or from seedlings sourced from both outside and their own nurseries.
A large number of the trees they plant/manage are mainly used for construction
purposes, helping farmers to maintain the infrastructure required to grow, harvest and
store tobacco and also providing homes for the young families that are found within the
survey sample. Rumphi also contains the largest proportion of households that are
planting/maintaining the agroforestry species, Faidherbia albida. There appears to be a
more purposeful move towards an intensified form of tree planting/maintenance in
Rumphi, driven by the young, educated, commercially minded farmers in the district.
5.7.5 Miombo woodland resource use
As well as the tree-based resources that are collected from around the homestead and
farm, it is important to investigate a household’s interaction with the natural resource
base in the surrounding area. Woodland resources are classed as those resources that
are collected off-farm, from what is known as ‘customary land’. Although the issue of
the natural resource base within each district is addressed more suitably through in-
depth case study and focus group work, participants were asked to list the resources that
they regularly collected from the natural woodland and also to rank the most important
resource that they collect. Households in the survey collect, on average, seven of the
nine resources that were recorded (figure 5.19, resources were chosen during the initial
exploratory research). Those in Rumphi collect the largest number of resources (8 per
household, compared with 7 in Ntchisi and 6 in Neno).
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Table 5.19: Proportion of households collecting each natural resource (%)
% Neno Ntchisi Rumphi Overall
Fruits 76 94 96 89
Firewood 100 98 100 99
Medicine 80 96 92 90
Bush meat 43 58 64 55
Thatch 80 94 98 91
Honey 41 48 74 55
Building poles 72 86 90 83
Timber 33 74 68 59
Rope 50 92 90 78
Resources collected 5.8 7.4 7.7 7
At each site, participant households rely heavily upon their local woodland to source a
number of necessary tree-based products. Households collect a range of products from
the surrounding woodland, but many complain of a shrinking resource base and the
need to travel long distances to collect the necessary goods. The pressure exerted on the
natural woodland is greater in Rumphi and Ntchisi. Farmers at these two sites are
collecting far more construction materials from their natural resource base (Building
poles, timber and rope) than in Neno. This is likely to be driven by both the need for
new homes for the young families and the impact of commercial tobacco cropping. The
lower levels of pressure on the natural resource base in Neno suggests that farmers may
still be able to collect from areas of land that they are able to leave as fallow. The
pressure exerted on the resource base in Ntchisi and Rumphi may encourage tree
planting/management in order to make these resources more accessible on a households
own farm and to conserve the natural resource base. The issues regarding the natural
resource base are discussed further in chapters 7 and 8.
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5.8 Summary and tables
This section will summarise the findings from this chapter, highlighting the differences
between the three sites, firstly in a table covering the main characteristics considered
during the chapter (table 5.20) and then with a summary for each district.
Table 5.20: Summary table describing key characteristics at the three sites
Neno Ntchisi Rumphi
Household
head
Older heads with a lack
of education that have
a long tenure over their
land
Mixture of ages, most
are relatively young.
Tenure is shorter than
that in Neno
Majority are young /
middle-aged with better
education and a relatively
short tenure
Household Large extended
households with a
considerable proportion
away from the home,
leaving a fairly small
farm household
Small extended
household, though very
few members away from
the home and farm
households are slightly
bigger than Neno and
Rumphi
Small extended
households with few
members away from the
home, leaving relatively
large farm households.
Families are young
Workforce Relatively large
workforce, grown up
children help to negate
members away, though
dependency ratio is
high
Similar size workforce to
Neno, though a large
number of young
children leaves a large
number of dependents
Similar size workforce as
Ntchisi, slightly more
workers per acre. Large
number of young children
leaves a dependency ratio
of one
Farm Relatively small farms,
generally split into at
least two fields
Small number of very
large farms raises
average, but a third are
under five acres. Many
farms consolidated
Small, fragmented farms,
split into at least two
fields. Many have short
tenure
Crops Grow maize, cassava,
sweet potato, beans
and sugar cane for
consumption and fruits,
pigeon pea and
vegetables for sale
Main crops grown
include tobacco, soya,
groundnuts and
vegetables for sale,
maize, sweet potato,
sugar cane, beans and
pumpkin for
consumption
Crops grown for sale
include tobacco, fruits,
vegetables, maize,
groundnuts and paprika.
Maize, cassava, and sugar
cane grown for
consumption
Economic
situation
Little commercial
farming. Few are
employed in formal
employment, likely to
perform ganyu.
Despite this, score
highly for capital/assets
Sell the largest
proportion of what they
produce. Some small
scale tobacco
production, though the
great majority are
subsistence farmers who
perform some ganyu.
Very few perform ganyu.
Despite recording a small
proportion of crops sold,
most are involved in
commercial tobacco
cropping. Small number
in formal employment.
Agricultural
inputs
Below average spend
on inputs, fairly high
proportion of which is
on labour
Lowest spend on inputs
of the three sites
Spend 3 times the
amount of those in
Ntchisi and Neno, mainly
on fertiliser and labour
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Table 5.20 continued
Neno Ntchisi Rumphi
Education Least emphasis on
education from the
head of household and
throughout the
household
Slightly more emphasis
on education than in
Neno, in part down to
the lack of fees needed
for their children
Most heads have
completed at least
primary education. Large
emphasis on education
throughout household
Trees Dominated by fruit
trees, either for
consumption or citrus
fruits for sale. Little
else other than a few
Eucalyptus, little
evidence of an increase
in tree planting
Large species diversity,
though smallest number
of species per acre.
Farmers appear to be
maintaining rather than
planting trees.
Wide species diversity,
highest number of
species per acre. Farmers
are planting trees, driven
mainly to support their
tobacco farming
5.8.1 Neno
Older household heads in Neno have small households and cultivate small farms that
are generally split over two separate fields. They have been on their land for a
considerable length of time and appear to be relatively risk-averse; they use farming
methods traditional to their area and do not look to innovate through diversifying or
intensifying their agriculture. Households are poor and unable to invest heavily in their
farms. The district is relatively isolated (section 5.5.1) and farmers show little sign of
any commercial farming, apart from some low intensity citrus fruit farming. Farmers
are spending relatively small amounts on agricultural inputs for their farms. The
information in this chapter suggests that farmers in Neno are showing little evidence of
agricultural intensification and that this is mirrored by a lack of intensification of tree
planting/management.
5.8.2 Ntchisi
Ntchisi is characterised by young to middle-aged heads with young families. A small
minority cultivate very large farms, though the majority are small and consolidated.
Households are relatively poor and under-resourced; however, it appears that they do
have some commercial exposure, selling a large proportion of their crop. Despite this
commercial interest, households invest the least in their farms, suggesting that these
commercial interests are small-scale. Due to the lack of financial resources available,
farmers perform a large amount of ganyu, keeping them away from their farm at crucial
times. It is clear that farmers manage the trees that they selectively leave on their farm,
though it is not so clear that large numbers of households are intensifying their tree use.
146
5.8.3 Rumphi
Rumphi is characterised by relatively young household heads with young families. The
young farmers cultivate small, fragmented farms, although these are likely to be near
their homesteads. Households have the shortest tenure of the three sites and there are a
number of older heads who still have a relatively short tenure, suggesting migration
into, or within the district. Though farmers don’t record selling a large proportion of
their crop, they appear to be market oriented as almost all produce tobacco for sale.
This interaction with the tobacco industry appears to lead to farmers investing larger
amounts into their land, spending the largest amount of the three sites on inputs. The
small number performing ganyu also suggests a level of financial security and leaves
the farmer with more time to concentrate on his/her own land. Households in Rumphi
are clearly placing a large emphasis on education, with a high proportion of children
completing primary school and a considerable number continuing to secondary school.
Farmers in Rumphi are actively planting a number of species using different methods of
propagation, including establishing their own nurseries. It appears from the evidence in
this chapter that farmers in Rumphi are practicing a more intensive form of agriculture
than their counterparts in Neno and Ntchisi and that, alongside this, they are practicing a
more intensive form of tree planting/management.
5.9 Conclusion
This chapter examines the relative socio-economic circumstances at each site,
comparing and contrasting the household, farm, economic and educational
characteristics of individual households. Examining the socio-economic circumstances
at the household level provides important clues with respect to a household’s position
on a gradient of agricultural intensification. This then facilitates a link to the tree data
and any patterns that emerge linking agricultural intensification and tree
planting/management.
In general, households in Rumphi practice the most intensive form of agriculture of the
three sites, with significant monetary inputs to tobacco. Their counterparts in Neno
appear to use the most passive mode of farming, without any real signs of
intensification or innovation. In Ntchisi farmers also grow a large amount of tobacco
and tend to sell large proportions of their crop, though the amount of money they invest
on their farm suggests that this is on a small scale.
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As would be expected in Neno, a household’s relationship with trees appears to be in
line with agricultural practice, in that they are relatively passive and farmers are
unlikely to be actively planting or managing the species that they own. In Ntchisi,
farmers appear more active in their tree management, though not necessarily through
planting. Farmers have large numbers of indigenous species that they look after and
leave to grow on their land, integrating them with their crops; they aren’t, however,
planting on a large scale. In Rumphi, as the intensity of agriculture increases, farmers
appear to invest more of their time and resources into tree propagation and management,
growing desired species from seed/seedling and then transplanting onto their land with
specific agricultural benefits in mind.
The three sites were chosen due to their different population densities in order to
highlight ‘trajectories of intensification’ and, whilst this chapter shows that there are
clear and distinct differences between the sites, there are nevertheless a large number of
similarities that exist among individual farms across the three sites. These inter-site
similarities make it difficult to separate entirely the three sites and to un-pick any more
subtle links between agricultural intensification and tree planting/management. It is
necessary to look at these inter-site similarities in more detail. Chapter 6 categorises
households into new groupings based upon their social and economic characteristics, so
that more nuanced links can be made with tree planting/management.
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Chapter 6 – Farmer groupings
6.1 Introduction
Chapter five highlighted the similarities and differences between the three sites involved
in the questionnaire survey. The farm-level data were separated into four socio-
economic ‘subsets’: household characteristics, farm characteristics, economic indicators
and educational characteristics. The final section concentrated upon tree data. The
three sites were chosen because of their differing population densities, to highlight a
trajectory of intensification. Although there are clear differences between the three sites
(outlined in chapters four and five and summarised in section 5.8), it is also the case that
similarities exist among groups of farms across them.
The aim of this study is to establish a trajectory of enhanced on-farm tree planting and
management as population pressure mounts, within the context of a more general
pattern of agricultural intensification. This chapter examines the combination of factors
(social, economic, political and environmental) that trigger the changes along this
trajectory. It seems clear, however, that there is not just one, but many trajectories of
intensification upon which different households may be placed, depending upon their
socio-economic circumstances and characteristics. In order to establish a trajectory of
enhanced tree planting and management, it is necessary to first gauge a household in
terms of agricultural intensification and where it ‘sits’ on a trajectory.
This chapter will clarify the similarities that exist between the sites and define groups of
similar farms. The groupings defined in this ‘typology’ are then compared against each
other and against different variables considered to be indicators of agricultural
intensification. This will gauge how the different groups are positioned along a
trajectory of intensification. The groups are plotted against the tree data in order to
establish a separate trajectory of on-farm tree planting and management. The farmer
groups are also used to select farmers for later, in-depth analysis, including individual
case studies.
In order to construct a ‘typology’, variables from each of the subsets created in chapter
five are used: household make-up, economic indicators and educational characteristics.
In order to define the groups, three variable complexes are developed (household,
economic and education). These complexes are then combined in order to create the
final groupings. The complexes are derived from Principal Components Analysis of the
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variable subsets. The resultant components and their scores are then submitted to a
hierarchical classification analysis (agglomerative schedule using Ward’s method
(Ward, 1963)), which will cluster the households into four separate groups. These
groups are then put through a discriminant analysis in order to ‘tighten up’ and finalise
their membership.
6.2 Principal Components Analysis
Principal Components Analysis (PCA) is a “data reduction” technique that allows us to
“simplify the correlational relationships between a number of continuous variables”
(Miller et al., 2002: 174), “while retaining as much as possible of the variation present
in the data set” (Jolliffe, 1986: 1). Bradley (1991: 107) discusses PCA and describes it
as an ideal way to efficiently reduce a number of variables. PCA allows for significant
relationships to be to be highlighted and represented in the form of a component matrix
(Bradley, 1991, Pallant, 2007). PCA will, as a rule, only identify and select components
with an eigenvalue8 of over 1.0. The reason why components with eigenvalues less
than one are ignored is because they explain less variance than the original variable.
6.2.1 Household components
The household complex is derived from nine ‘original’ variables (shown in table 6.2).
These variables were chosen due to their ability to define a household in terms of size,
age and gender; important when examining the household ‘typology’.
The nine variables submitted yield 3 components with eigenvalues over one. These
three components account for 81.3% of the total variation (table 6.1) contained in the
original variables (table 6.2).
Table 6.1: Variance and eigenvalues for each household component
HC1 HC2 HC3
Eigenvalue 4 2.2 1.1
Variance (%) 44.5 24.5 12.3
Cumulative variance (%) 44.5 69 81.3
Sums of squared loadings 2.7 2.6 2
Variance (%) 30.2 28.4 22.7
Cumulative variance (%) 30.2 58.6 81.3
8 The eigenvlaue of a component represents the amount of the total variance explained by that component
(Pallant, 2007).
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As Bradley (1991: 107) states, each component is a synthesis of several separate
variables, linked by their inter-correlations. Each new component is given a loading -
the contribution of the original variable to the new component (the higher the loading
the closer the original variable aligns with the component). The rotated component
loadings are shown in Table 6.2.
Table 6.2: Variable loadings on three ‘household’ components
Original Variable HC1 HC2 HC3
Household workforce (15 - 64) 0.91 0.14 0.04
Number of males at home 0.84 0.03 0.20
Number in the household 0.73 0.06 0.67
Total age of household (at home) 0.72 0.59 0.23
Household members away 0.03 0.88 -0.08
Age of household head 0.27 0.87 0.00
Number of years on the farm 0.03 0.82 0.07
Dependents (under 15 or over 65) 0.11 -0.06 0.90
Number of females at home 0.15 0.06 0.82
From the loadings in table 6.2, component 1 (HC1) picks out those households that have
large, older families with many males, a large on-farm workforce and a relatively small
number of dependents. Component 2 (HC2) reflects those households with an elderly
head, long tenure and a relatively large number of household members living away from
the farm (opening up the possibility of household remittances). The third household
component (HC3) highlights those that have large farm households, containing a large
number of female members and also a large number of dependents (which, when
combined with the small workforce, leaves a high dependency ratio).
6.2.2 Economic component
The economic components were derived from five original variables (table 6.4). These
were chosen to define households in terms of their economic situation, without using
variables that may later be used to indicate agricultural intensification. Scorings for
these variables are outlined in the methodology (section 3.6.5):
1. Material assets – a score given to each household, taking into account their
accommodation type and any possessions that they owned
2. Ganyu score – a score calculated using the amount of ganyu labour that was
performed by the household head (taking into account how they were being paid and
how many months they were working for)
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3. Transport – the mode of transport a household used when transporting goods to and
from their land (i.e. walking, bicycle or vehicle)
4. Occupation – the type of occupation of the interviewee (other than farming) –
lowest score for those who were solely farmers and highest for those in waged
employment
5. Farm size – The size of land owned by the household
These five variables were condensed into two new economic components, using PCA,
which accounted for 57.6% of the total variance of the original variables (table 6.3).
Table 6.3: Variance and eigenvalues for each economic
component.
EC1 EC2
Eigenvalues 1.7 1.1
Variance (%) 34.7 22.8
Cumulative variance (%) 34.7 57.6
Sums of squared loadings 1.7 1.1
Variance (%) 34.6 23
Cumulative variance (%) 34.6 57.6
The rotated component scores are shown in the component loading matrix (table 6.4).
Table 6.4: Component loading for economic
variables
Original Variable EC1 EC2
Material assets 0 .79 0.10
Transport score 0.65 -0.04
Ganyu score -0.64 0.39
Occupation 0.23 -0.77
Farm size 0.48 0.63
From the loadings in table 6.4 we can see that economic component 1 (EC1) loads
heavily for high material assets, quality transport and, to a lesser extent, for farm size. It
is negative for ganyu score. ‘Rich’ households will therefore score positively on this
component. They will tend to have better quality accommodation, a better form of
transport and are more likely to benefit from formal employment (which is reflected by
the negative relationship expressed with ganyu score). Component 2 (EC2) is aligned
most strongly with land size and also with ganyu score and has a strong negative
relationship with occupation. Both components reflected the variable for land size,
although component 2 showed the strongest relationship.
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6.2.3 Education
Along with the household and economic components, the original derived variable for
education score (EdC) was also used. As explained in section 3.6.1, the education score
was calculated by recording the current or final level of education reached by each
home-based household member (score breakdown – standard 1-4 = 1, standard 5-8 = 2,
form 1-2 = 4, form 3-4 = 6). This score was then divided by the household age score
(score breakdown – over 18 = 1, 13-18 = 0.75, 7-12 = 0.5 and 0-6 = 0) in order to give a
standardised measure that could be used to quantify the emphasis that an individual
household places upon education.
6.3 The farm typology
6.3.1 Cluster and discriminant analysis
Following finalisation of the six new components (three household, two economic and
one education), the farms/households were subjected to a hierarchical cluster analysis
using the new component scores. Hierarchical clustering is discussed by Everitt (1993:
55-90), Everitt and Dunn (2001: 128-141), Kaufman and Rousseeuw (1990: 230-234)
and Child (1990: 73-77). This form of cluster analysis is a means of building up a
hierarchy from a series of objects – in this case the individual households – by
progressively measuring the degree of association across the set of objects. At each
iteration, the two most similar households are merged into a new ‘synthetic’ object,
leaving a total of n-1. The sequence is then repeated until all objects have been merged
into one final entity – in effect the complete set of households (Figure 6.1). An
appropriate ‘cut-off’ point is chosen before final agglomeration. In this case, a cut-off
point of four groups was chosen.
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Figure 6.1: Dendogram showing clustering of households
In order to account for any ‘drift’ (this is a common property of agglomerative systems
of classification) within the clusters, they were subjected to discriminant analysis which,
in this instance, is used to re-assign any members that have been initially misplaced.
The goal of discriminant analysis is to predict group membership from a set of
predictors (Tabachnick and Fidell, 2007: 375, Kaufman and Rousseeuw, 1990: 230-
234); in this case, the groups were defined in the hierarchical cluster analysis. When
put through the discriminant analysis, the original ‘independent’ variables are combined
into new variables, known as discriminant functions (Kinnear and Gray, 2006: 464). In
this case the discriminant analysis gave three new functions and rearranged the farmer
groups in line with these new discriminant scores (table 6.5 and table 6.6).
Table 6.5: Discriminant functions and component loadings
Function 1 Function 2 Function 3
HC2 1.018 0.304 -0.364
EdC -0.795 0.715 -0.339
HC3 -0.448 -0.538 0.283
HC1 0.384 0.516 0.769
EC1 0.299 -0.136 0.141
EC2 0.199 0.053 0.202
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Function 1 identifies those older households with a long tenure and a large extended
family (HC2) who have paid little attention to education (EdC). There is a weak
suggestion of material asset strength (EC1). Function 2 characterises households with a
high emphasis on education (EdC) who are young to middle-aged, male-dominated with
most family members at home and thus with a large workforce (HC1). Function 3 again
picks up on those young/middle-aged households with most members at home (HC1), a
high dependency ratio (HC3) and a low education score (EdC).
Table 6.6: Groups and their mean loadings
Function 1 Function 2 Function 3
Group 1 1.055 1.162 0.947
Group 2 3.979 -0.117 -1.272
Group 3 -0.885 -1.371 0.208
Group 4 -3.356 1.386 -0.993
Table 6.6 shows the mean group scores for the three functions, while figure 6.2 plots the
individual households that make up each group (along with the group means or
centroids). From these we can see the central characteristics of each group. Most
households in group 1 score positively for all three functions, suggesting they have
characteristics that are picked up by each of the three functions. These households may
have a large workforce (HC1, function 3), a number of members away from the home
(HC2, function 1) and consider education important (EdC, function 2). Households in
group 2 score high on function 1 but, in the main, negatively on functions 2 and 3.
Thus, members of group 2 have long farm tenure, a large extended household and some
material assets.
Members of group 3 score negatively for functions 1 and 2
households score positively for function 3 (figure 6.2). This suggests that households in
group 3 have young-to
low emphasis upon education. Members of group 4 score very negatively for function
1, most score negatively for function 3
This suggests that households in group 4 are young and s
lack of material assets but
In order to learn more about the groups we must consider the component loadings for
each. Table 6.7 shows the membership of the groups after their re
discriminant analysis. This table also displays the group means for each of the
components. By using the derived components
general characteristics of the groups.
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Figure 6.2: Discriminant function scores
, while the majority of
-middle-aged heads with a number of young dependents and a
and almost all score positively for function 2.
mall, with a short tenure and
are putting a large emphasis upon education.
, it is possible to highlight some of the
a
-alignment using
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Material assets
Transport score
Ganyu score
Total Size of Land
Total Age of Household (at home)
Household members away
Age of Household Head
Number of years on the farm
Number in the household
Dependents (under 15 or over 65)
Number of females at home
Household Workforce (15-64)
Number of males at home
Number in the household
Total Age of Household (at home)
Ne1 Nt14 Ru7
Ne2 Nt24 Ru13
Ne4 Nt26 Ru18
Ne6 Nt28 Ru20
Ne9 Nt29 Ru23
Ne14 Nt31 Ru26
Ne15 Nt35 Ru29
Ne19 Nt42 Ru30
Ne35 Nt43 Ru39
Ne37 Nt45 Ru41
Ne39 Nt48 Ru44
Nt1 Nt50 Ru46
Nt7 Ru1 Ru47
Nt11 Ru4 Ru48
Group 1
Ne3 Ne27 Nt9
Ne5 Ne33 Nt40
Ne7 Ne36 Nt41
Ne8 Ne38 Ru27
Ne10 Ne40 Ru38
Ne18 Ne41 Ru43
Ne20 Ne42
Group 2
Ne11 Nt2 Nt23 Ru9
Ne12 Nt3 Nt27 Ru10
Ne13 Nt4 Nt32 Ru11
Ne16 Nt5 Nt33 Ru14
Ne17 Nt6 Nt36 Ru16
Ne21 Nt8 Nt37 Ru21
Ne26 Nt10 Nt38 Ru24
Ne28 Nt13 Nt39 Ru25
Ne30 Nt15 Nt46 Ru34
Ne31 Nt16 Nt47 Ru36
Ne32 Nt17 Nt49 Ru37
Ne34 Nt18 Ru2 Ru45
Ne43 Nt19 Ru5 Ru50
Ne44 Nt20 Ru6
Ne46 Nt22 Ru8
Group 3
Ne22 Nt34 Ru28
Ne23 Nt44 Ru31
Ne24 Ru3 Ru32
Ne29 Ru12 Ru33
Nt12 Ru15 Ru35
Nt21 Ru17 Ru40
Nt25 Ru19 Ru42
Nt30 Ru22 Ru49
Group 4
Table 6.7: Groups and their component scores
Group 1 households score positively for component HC1, meaning they have a large
family, with a large, mainly male, workforce. The positive score for EC1 suggests that
the households also have considerable material assets and a good mode of transport.
Group 2 averages a large positive score for HC2 which picks up on elderly households,
where a large number of family members have moved away and set up their own
homes. The positive score on EC2 also suggests that the head performs a considerable
amount of ganyu and that they have a large piece of land. Members of group 3 only
score positively for HC3, suggesting that they are likely to have large, young families
with a large number of dependents. The strongest characteristic that is highlighted from
group 4 is the high score for EdC, suggesting that households within this group are keen
to educate all of their members. Table 6.7 also shows the strong negative scores that
group 4 members record for HC2 and EC2; this suggests young households with a
young head, a small piece of land and few material assets.
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6.4 Farmer groups
In order to substantiate this typology, the original data that shaped the components and
the groups are revisited in this section. Group means for the original variables are
presented and key socio-economic characteristics are described in the accompanying
text.
6.4.1 Group 1
Farmer group 1 is large, comprising 42 households (11 from Neno, 15 from Ntchisi and
16 from Rumphi (table 6.7)).
Household characteristics
Table 6.8: Group means for household characteristics (those in bold are the highest
of the four groups)
Group 1
Age of household head 53.6 Workforce 4.6
Female headed (%) 26.2 Workforce (per acre) 0.9
Average age of members 24.0 Dependents 2.7
Age range 46.1 Dependency ratio 0.7
Size of farm household 7.3 Male proportion 59.3
Number away 1.6 Female proportion 40.7
Households in group 1 are mainly headed by males (although the group does have the
largest proportion of female heads, 26% (table 6.8)) aged between 45 and 60 (average
53.6). Farm households in group 1 are the largest of the four groups (see figure 6.3),
with sizes ranging from four to thirteen members (mean = 7.3). Group 1 households are
slightly older than average due to both the age of the household head and the large
proportion of older children, which also leaves a large on-farm workforce (figure 6.4).
The large workforce, coupled with an average number of dependents, leaves group 1
with the lowest dependency ratio of the four groups.
Figure 6.3: Size of farm households Figure 6.4: Size of on-farm workforce
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Farm characteristics
Table 6.9: Group means for key farm characteristics
(those in bold are the highest of the four groups)
Group 1
Tenure (years) 15.6
Land size (acres) 9.7
% < 5 acres 29%
% ≥ 10 acres 36%
Number of fields 2.2
% Consolidated 36%
Average field size (acres) 7.1
Distance between fields (km) 3.0
Distance travelled per field (km) 1.2
Households in group 1 record the largest land size of the four groups (figure 6.5).
Though there isn’t a particularly large difference between the four groups, over a third
of households in group 1 farm land totalling 10 acres (table 6.9) and only a quarter farm
land smaller than 5 acres.
Figure 6.5: Size of farm (acres)
Slightly over a third of group members have consolidated farms, though most have at
least two pieces (mean = 2.2 fields) and group members have the longest distance to
travel in order to cover all of their pieces of land. Households in group 1 average the
second longest period of tenure (mean = 15.6 years). The main crops grown are maize,
groundnuts, beans, sweet potato and soya.
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Economic characteristics
Table 6.10: Group means for key economic characteristics (those in bold are the highest of the
four groups)
Group 1
% of crops sold 42% Capital score 14.4
% selling over 50% 29% % Capital score > 10 74%
Commercial fruit score 2.0 Input spend (MK/acre) 4,939.1
% in waged employment 5% % spending ≥ MK5,000/acre 36%
Ganyu score 6.2 Fertiliser spend (MK/acre) 2,487.3
Ganyu months 1.4 Labour spend (MK/acre) 1,462.7
Ganyu months HoH 0.8
Members of group 1 sell, on average, just over 40% of what they produce throughout
the year; of the four groups they have the largest proportion selling more than they
consume (29%), though households follow a similar pattern to those in group 3 (figure
6.6). The main crops sold by those in group 1 include maize, tobacco, fruits,
groundnuts and soya.
Figure 6.6: Proportion of crops sold Figure 6.7: Capital score
Only one household in group 1 had its head in waged employment, two further
households ran grocery stalls. Thirty eight per cent of the group perform ganyu for at
least one month and households score slightly below average for ganyu score. Group
members, on average, score the highest capital/asset score, most of this score coming
from livestock, material assets and mode of transport. Three quarters of the group score
over 10 capital points, far higher than any of the other groups (figure 6.7). Members of
group 1 spend just below the average of the four groups on agricultural inputs, with
over a third spending more than MK5,000 per acre. Households in group one spend the
most on labour (MK1,463 per acre) and pesticides (MK322 per acre).
Education
Just under three quarters of the household heads in group 1 have completed primary
school and around a quarter have gone on to complete their Junior Certificate of
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Education (JCE), though none of them have completed secondary education. It appears
that household heads in group 1 are placing greater emphasis on the education of their
children, the group records the second highest education score (calculation for the
education score is explained section 3.6.1). The education score (mean = 3) suggests
that all household members are able to complete primary school education and one or
two are able to continue to secondary level.
Trees
There are 46 different species found at households in group 1. The most popular of
these are listed in table 6.11. Five are kept to provide domestic fruit (Mangifera indica,
Musa paradisiaca, Psidium guajava, Carica papaya and Strychnos spinosa) and five to
provide commercial fruit (Citrus sinensis, Persea americana, Prunus persica, Citrus
reticulata and Macadamia integrifolia). Eucalyptus spp., a multi-purpose tree (used
mainly for building poles, both for sale and domestic use), is widespread on farms in
this group, as, to a lesser extent, are two more multi-purpose species, Acacia
polyacantha (mainly firewood and soil fertility) and Senna siamea (building poles,
shade and medicine). Two agroforestry trees are popular amongst this group,
Faidherbia albida and Sesbania sesban, as well as two species that are used mainly for
construction materials (timber and building poles), Gmelina arborea and Toona ciliata.
Table 6.11: Most popular species found at households in group 1
Species
Households
found (%) Species
Households
found (%)
Mangifera indica 97.6 Senna siamea 40.5
Musa paradisiaca 92.9 Acacia polyacantha 35.7
Eucalyptus spp. 92.9 Persea americana 33.3
Psidium guajava 85.7 Prunus persica 33.3
Citrus sinensis 73.8 Sesbania sesban 28.6
Faidherbia albida 61.9 Strychnos spinosa 26.2
Gmelina arborea 57.1 Citrus reticulata 26.2
Carica papaya 54.8 Macadamia integrifolia 26.2
Toona ciliata 42.9
Those species that are found at less than a quarter of households in group 1 are shown in
table 6.12. None of these species are unique to this group, two-thirds (60%) were found
within either two or three of the groups and forty per cent were found at households in
each group. Most of these species (84%) are indigenous to Malawi, a contrast to the
most popular species, where most are exotic species (65%), introduced to Malawi.
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Shade
Medicine
Domestic Fruit
Boundary Planting
Timber
Building Poles
Brick Burning
Commercial Fruit
Woodlot Species
Soil Ferti l ity
Prevent Soil Erosion
Fallow
Fodder
Pesticide
Firewood
Looking at the primary uses of the species in table 6.12, the majority provide either
firewood (32%), fruits (both domestic and commercial) (20%) or timber (16%).
Table 6.12: Species found at less than a quarter of households in group 1 (Key: black = found in each group,
blue = 3 groups, green = 2 groups and red = 1 group)
Group 1
Citrus limon Combretum spp. Melia azedarach
Piliostigma thonningii Chrysophyllum spp. Monotes africanus
Cordyla africana Cordia abyssinica Diplorhynchus condylocarpon
Tephrosia vogelii Brachystegia spp. Citrus aurantifolia
Azanza garckeana Ficus spp. Pterocarpus angolensis
Pericopsis angolensis Pseudolachnostylis maprouneifolia Parinari curatellifolia
Khaya nyasica Combretum imberbe Kigelia africana
Bridelia micrantha Syzygium spp. Terminalia sericea
Afzelia quanzensis Pinus spp. Euphorbia tirucalli
Uapaca kirkiana Annona senegalensis
Most of the woody resources found at households in group 1 are dedicated to natural
uses (shade, medicine, domestic fruit and boundary species) (table 6.13). Construction
materials (timber, building poles and brick burning) make up the next largest
proportion, followed by agroforestry uses (soil fertility, preventing soil erosion, planted
in fallow fields, used for fodder and to make pesticides), energy uses (firewood) and,
lastly, economic uses (commercial fruit and those planted in woodlots).
Table 6.13: Usage scores categorised for group 1
The number of species owned by individual households ranges between 2 and 29, with
an average of 12 (the greatest number of the four groups). Half of the households in the
group have between 11 and 15 species. Although the group has the widest range of
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species, the size of individual farms means that it also has the lowest species diversity
per acre. This suggests individual households are less interested in trees than their
counterparts.
Group 1 Summary
Households are well established with long tenures and are headed by middle-to-older-
aged farmers. Cultivating large farms, households have a large, young, predominantly
male workforce, allowing them to grow surplus maize for sale, as well as commercial
crops (tobacco, groundnuts and soya). This puts the household in a favourable financial
position and allows it to invest in agricultural inputs, improving farming. The financial
position of the household allows some members to pursue an education and then look
for work in urban areas, opening the way for remittances to help support their family.
Households in this group are in a favourable position to plant and manage trees. They
do not have any major spatial or labour constraints and have already shown that they are
able to diversify by their willingness to grow commercial crops. This is reflected in the
number of species owned by individual households, though the lack of species per acre
suggests that tree planting/management (while acknowledged) may not be considered a
priority.
6.4.2 Group 2
Group 2 is the smallest of the four groups, with 22 households. A large majority of
these are from Neno (16) with just three from both Ntchisi and Rumphi (3).
Household characteristics
Table 6.14: Group means for household characteristics (those in bold are the
highest of the four groups)
Group 2
Age of household head 63.4 Workforce 2.7
Female headed (%) 13.6 Workforce (per acre) 0.6
Average age of members 36.9 Dependents 1.7
Age range 48.0 Dependency ratio 0.9
Size of farm household 4.4 Male proportion 49.0
Number away 3.9 Female proportion 51.0
Household heads are mainly male (86.4%) and all are 49 years or older (over half are
60+), making them the oldest heads of the four groups (figure 6.8). Farm households as
a whole are also the oldest on average of the four groups (figure 6.9, mean age = 36.9),
doubling the average age of members of households in groups 3 and 4.
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Figure 6.8: Age of household head Figure 6.9: Average age of household members
Farm households were the smallest of the four groups (mean = 4.4 members, table
6.14), this is due to the households recording the largest number of members that have
moved away from the home (mean = 3.9) and set up households elsewhere. The large
number of members away leaves households within this group with small on-farm
workforces (mean = 0.6 workers per acre). Households have a relatively small number
of dependents (mean = 1.7) which, coupled with the small on-farm workforce, leave a
dependency ratio just below 1. The average age range between the eldest and youngest
member of the household is the largest of the four groups and suggests that household
heads may look after some of their grandchildren while their own children move away
and try to establish their own households.
Farm characteristics
Table 6.15: Group means for key farm characteristics
(those in bold are the highest of the four groups)
Group 2
Tenure (years) 29.4
Land size (acres) 8.8
% < 5 acres 41%
% ≥ 10 acres 18%
Number of fields 2.0
% Consolidated 32%
Average field size (acres) 6.4
Distance between fields (km) 2.9
Distance travelled per field (km) 1.2
Households in group 2 have the second largest farms (figure 6.5), although 41 per cent
of the group farm less than 5 acres (table 6.15). Approximately a third of the group
have consolidated farms. Average tenure within group 2 almost doubles that of group 1
(the next longest tenure) and quadruples those in groups 3 & 4 (figure 6.10). Over half
(59%) of members have tenure of 30 years or more.
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Figure 6.10: Length of tenure (years)
Economic characteristics
Table 6.16: Group means for key economic characteristics (those in bold are the highest of the
four groups)
Group 2
% of crops sold 34% Capital score 11.8
% selling over 50% 18% % Capital score > 10 45%
Commercial fruit score 2.5 Input spend (MK/acre) 3,134.6
% in waged employment 0% % spending ≥ MK5,000/acre 23%
Ganyu score 7.8 Fertiliser spend (MK/acre) 1,398.4
Ganyu months 1.8 Labour spend (MK/acre) 1,005.1
Ganyu months HoH 1.6
Households in group 2 sell a third of their crop each year, the smallest proportion of the
four groups (see figure 6.6). The group also has the smallest proportion of households
selling more than they consume (18%). The main crops sold are fruits, vegetables and
potatoes, with only a small number selling tobacco, maize or soya. The combination of
low proportions sold and lack of marketable crops grown suggests a lack of market
interaction by households in group 2. None of the group are in formal employment and
only one member professed to be a trader. Almost half (45%) performed at least one
month’s ganyu per year and recorded a relatively high overall ganyu score (mean = 7.8).
The average number of months worked is 1.8 per year. Members of group 2 recorded
an average capital score of 11.8 (scoring highest for commercial fruit trees, mean = 2.5),
with just under half scoring more than 10 capital points. Group 2 farmers spent
considerably less than their counterparts on agricultural inputs (figure 6.11, mean =
MK3,134), though they did spend the largest proportion of the four groups on labour
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(32%); this may be due to their age; which means that they require more help on their
farm.
Figure 6.11: Total spent on agricultural inputs (MK per acre)
Education
Just under half of the household heads in group 2 have completed primary school,
though none of these had gone on to secondary school. It is clear (figure 6.12) that
heads in group 2 do not place much emphasis upon education, whether through choice
or lack of opportunity. The group averages the lowest education score (1.8), which
suggests that only one or two household members will complete primary school
education.
Figure 6.12: Education score
Trees
There are 38 different species recorded at households across group 2. The most
widespread species are shown in table 6.17. The three most popular species are all
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principally domestic fruit trees (Psidium guajava, Mangifera indica and Musa
paradisiaca) as is Carica papaya. Households are keen to plant and maintain
commercial fruit species –Persea americana, Citrus sinensis, Citrus reticulata, Prunus
persica and Macadamia integrifolia are all kept by more than 40 per cent of the group.
Though the emphasis within this group is clearly on fruit species; Eucalyptus spp. is
widespread, providing building poles and firewood. Less widespread are Senna siamea
(poles, firewood and shade) and Gmelina arborea (timber and brick burning).
Table 6.17: Most popular species found at households in group 2
Species
Households
found (%) Species
Households
found (%)
Psidium guajava 95.5 Citrus reticulata 45.5
Mangifera indica 95.5 Prunus persica 45.5
Musa paradisiaca 90.9 Carica papaya 40.9
Eucalyptus spp. 81.8 Macadamia integrifolia 40.9
Persea americana 72.7 Senna siamea 31.8
Citrus sinensis 59.1 Gmelina arborea 31.8
Sesbania sesban 50.0
The remaining species found at households in group 2 are shown in table 6.18, these
were found at less than a quarter of households. Most (65%) of the species in table 6.18
are found in each of the groups, a quarter were found at three of the groups and the
remainder (11%) were found at only two of the groups. Most of the species (77%) are
indigenous to Malawi, and the majority provide firewood, fruits (both domestic and
commercial) and timber.
Table 6.18: Species found at less than a quarter of households in group 2 (Key: black = found
in each group, blue = 3 groups, green = 2 groups and red = 1 group)
Group 2
Faidherbia albida Pterocarpus angolensis Azanza garckeana
Pinus spp. Syzygium spp. Diplorhynchus condylocarpon
Citrus limon Tephrosia vogelii Brachystegia spp.
Strychnos spinosa Cordyla africana Piliostigma thonningii
Uapaca kirkiana Toona ciliata Ficus spp.
Gliricidia sepium Annona senegalensis Azadirachta Indica
Pericopsis angolensis Erythrina abyssinica Combretum imberbe
Khaya nyasica Brachystegia floribunda Citrus aurantifolia
Acacia polyacantha
The majority of species found on farms within group 2 are kept for ‘natural’ uses (table
6.19), particularly domestic fruit (16.2%). The next highest score recorded was for
construction uses, though this makes up a considerably smaller proportion of the overall
usage score when compared to the other groups (17.6%, group 1 = 21.7%, group 3 =
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23.2% and group 4 = 23.2%). The reason for the small number of species devoted to
construction uses may be the age of the household head and the length of their tenure.
The family are likely to be settled and have already built their homestead, meaning they
do not need a major supply of poles or timber. The prevalence of commercial fruit trees
means that households in group 2 score heavily for economic uses (the highest
proportion of the four groups). Agroforestry species were next (scoring highest for
pesticides due to the prevalence of Sesbania sesban), ahead of energy species, which
made up less of the overall usage score than in the other groups. The reason for the low
proportion of species that provide firewood could point to an abundance of natural
woodland and less need to supply firewood on the farm.
Table 6.19: Usage scores categorised for group 2
Households within group 2 record, on average, 10.5 species on their land (the least
diverse of the four groups). This leaves households with 2 species per acre of farm that
they own, which is half as many as households in group 4. Without the large number of
fruit trees, most households within this group would have very few species on their
land. Members of this group are unlikely to consider tree planting/management as
being a realistic farming strategy, preferring to continue with their traditional practises.
Group 2 summary
Households are headed by older farmers who have a long tenure. As the heads children
have grown, they have moved away from the home and set up their own households,
giving the opportunity for remittances. However, the children are uneducated,
subsistence farmers who are unlikely to be able to provide much in support. The large
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number of children away from the home leaves a small workforce, which is usually
bolstered by one or two grandchildren that are old enough to help on the farm.
Households in this group are poor and do not grow commercial crops. They may sell
some maize, if there is a surplus, and also some fruits. Farms are relatively large,
though the workforce is not big enough to take advantage of this and households are
unable to employ enough labour from outside to be able to manage their land
intensively. Farmers are unlikely to innovate/diversify their farming; their financial
position and age making them risk-adverse. It is, therefore, doubtful that farmers will
plant/maintain trees (other than some low-level fruit tree farming and some indigenous
trees that are left to grow on the farm) as an agricultural strategy.
6.4.3 Group 3
Group 3 is the largest of the four groups, containing 58 households (26 from Ntchisi, 17
from Rumphi and 15 from Neno).
Household characteristics
Table 6.20: Group means for household characteristics (those in bold are the
highest of the four groups)
Group 3
Age of household head 35.9 Workforce 2.4
Female headed (%) 8.6 Workforce (per acre) 0.6
Average age of members 17.1 Dependents 3.3
Age range 31.4 Dependency ratio 1.5
Size of farm household 5.7 Male proportion 44.4
Number away 0.2 Female proportion 55.6
Over 90% of household heads are male and 88% were under 45 years of age (mean age
= 35.9 years). Families in group 3 have a large range of sizes (between 2 and 10, figure
6.3) and are the second largest on average (mean = 5.7), due to a considerable number
of large households (53.4% ≥ 6 members) in the group.  Very few households within the 
group have members away from the home (12%). A high proportion of younger
children leave households with a young average age and a large number of dependents.
The large number of dependents and relatively small number of on-farm workers leaves
a high dependency ratio (figure 6.13). This is likely to leave households at a
disadvantage.
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Figure 6.13: Dependency ratio
Farm characteristics
Table 6.21: Group means for key farm characteristics
(those in bold are the highest of the four groups)
Group 3
Tenure (years) 8.5
Land size (acres) 5.5
% < 5 acres 53%
% ≥ 10 acres 19%
Number of fields 2.1
% Consolidated 29%
Average field size (acres) 3.2
Distance between fields (km) 2.4
Distance travelled per field (km) 1.2
Group 3 farms are relatively small (mean = 5.5 acres). More than half the households in
the group farm less than 5 acres of land, and only a fifth farm more than 10 (table 6.21).
Less than a third of households have their land consolidated (the smallest proportion of
the four groups) and the average number of fields is 2.1. Households have to travel less
than the average distance in order to reach all of their fields. Members of group 3
record relatively short tenures - less than 30% have been on their land for more than 10
years (figure 6.10), with a mean of 8.5 years per household. The main crops grown by
the members of group 3 are maize, tobacco, groundnuts, soya and vegetables;
suggesting that they are interested in market interaction due to the higher market value
of these crops.
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Economic characteristics
Table 6.22: Group means for key economic characteristics (those in bold are the highest of the
four groups)
Group 3
% of crops sold 42% Capital score 10.6
% selling over 50% 26% % Capital score > 10 38%
Commercial fruit score 1.1 Input spend (MK/acre) 5,346.4
% in waged employment 16% % spending ≥ MK5,000/acre 31%
Ganyu score 8.8 Fertiliser spend (MK/acre) 2,891.9
Ganyu months 2.1 Labour spend (MK/acre) 1,462.0
Ganyu months HoH 2.2
Group 3 farmers show a similar pattern of market interaction to group 1, selling, on
average, 42 per cent of their produce, with a quarter of households selling more of their
produce than they consume. The main crops sold are maize, tobacco, vegetables and
soya. Sixteen per cent of group 3 are in waged employment, with a further 10 per cent
classing themselves as traders. Over half (52%) of the interviewees perform ganyu,
leaving the highest mean ganyu score of all the groups (figure 6.14) and also the longest
number of months worked per year (mean = 2.1 months).
Figure 6.14: Ganyu score
Group 3 capital/asset scores are below the general average, possibly due to the younger
age of the household head and the shorter time they’ve had to build up a capital/asset
base. Despite this, these farmers spend the second largest amount on inputs (MK5,346
per acre).
Education
Just under three quarters of the household heads in group 3 have completed primary
school and 18 per cent have gone on to complete their Junior Certificate of Education
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(JCE). As with groups one and two, none of them went on to complete secondary
school education (figure 6.15).
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Figure 6.15: Proportion of household heads at each milestone of education
Although the heads seem to have achieved a similar level of education in groups 1 and
3, heads in group 1 have been able to place more emphasis on the education of the rest
of their members (figure 6.12). Members of group 3 households are likely to have
completed primary school education, though only a few households would be able to
support members through to the completion of secondary school (mean education score
= 2.2) and those that are able to, would be likely to dedicate all of their support to one
member.
Trees
Households in group 3 own a wide variety of species, 51 in total. Of the most popular
species (table 6.23), a third are domestic fruit species for home consumption (Mangifera
indica, Musa paradisiaca, Psidium guajava and Carica papaya). Half of the
households within the group grow Citrus sinensis for commercial purposes. Multi-
purpose species are popular: Eucalyptus spp. (poles, firewood and medicine), Senna
siamea (poles, shade, firewood and medicine), Acacia polyacantha (firewood, soil
fertility and brick burning) and Combretum spp. (firewood, building poles and shade)
are all found at more than a quarter of farms. Other species that are popular with
members of groups 3 include the timber trees, Gmelina arborea and Toona ciliata, as
well as the agroforestry tree, Faidherbia albida, which is found at almost half of the
farms in this group.
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Table 6.23: Most popular species found at households in group 3
Species Householdsfound (%) Species
Households
found (%)
Mangifera indica 94.8 Citrus sinensis 46.6
Musa paradisiaca 86.2 Senna siamea 43.1
Psidium guajava 77.6 Carica papaya 43.1
Eucalyptus spp. 75.9 Toona ciliata 36.2
Gmelina arborea 53.4 Acacia polyacantha 27.6
Faidherbia albida 48.3 Combretum spp. 25.9
The remaining species that were found at households in group 3 are shown in table
6.24; these were found at less than a quarter of households, with nine species being
found at only one household. Under half (45%) of the species in table 6.24 were found
at households in each of the groups, a fifth (21%) were found at households in three of
the groups, a quarter (24%) within two of the groups and four species were unique to
this group. Of the species in table 6.24, there are a relatively large number of exotic
species (29%). The majority of the species provide firewood, fruits (domestic and
commercial) and medicine as their primary use.
Table 6.24: Species found at less than a quarter of households in group 3 (Key: black = found in each group,
blue = 3 groups, green = 2 groups and red = 1 group)
Group 3
Persea americana Azanza garckeana Jacaranda spp.
Pericopsis angolensis Cordia abyssinica Parinari curatellifolia
Piliostigma thonningii Bridelia micrantha Monotes africanus
Sesbania sesban Uapaca kirkiana Diplorhynchus condylocarpon
Chrysophyllum spp. Syzygium spp. Kigelia africana
Strychnos spinosa Brachystegia spp. Bauhinia thonningii
Cordyla africana Afzelia quanzensis Gliricidia sepium
Pseudolachnostylis
maprouneifolia Pterocarpus angolensis Leucaena diversifolia
Macadamia integrifolia Khaya nyasica Cassia petersiana
Tephrosia vogelii Combretum imberbe Terminalia sericea
Ficus spp. Pinus spp. Azadirachta Indica
Citrus reticulata Melia azedarach Euphorbia tirucalli
Prunus persica Citrus limon Erythrina abyssinica
As with the other groups, natural species made up the largest proportion of the
households woody resource (table 6.25). Construction species account for the second
largest proportion. This could be due to the age of the household heads and their short
tenure, as they may be in the process of building up their homestead and so require a
supply of poles, timber and wood for brick burning; these species will also be used to
make tobacco gaffas and sheds. Agroforestry species come next, contributing a very
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similar proportion to the other groups. Households in group 3 have the largest
proportion of their score dedicated to firewood species (energy), suggesting a lack of
natural woodland which is encouraging families to plant trees to provide firewood.
Economic species contribute the smallest proportion, mainly due to a lack of
commercial fruit species.
Table 6.25: Usage scores categorised for group 3
Households in group 3 have an average of 11 species per household. When the size of
their land is taken into account they average 3 species per acre, this is largely due to
those households highlighted blue in figure 6.16, which have a rich variety of species on
a relatively small piece of land, as those with land larger than 10 acres don’t record
more than 1.5 species per acre.
Figure 6.16: Number of species against farm size
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Group 3 summary
Farmers are young with relatively large, young families. The young families contain a
large number of dependents which, alongside the small on-farm workforce, leaves a
high dependency ratio. The age of the household head means that tenures are fairly
short (the majority have been on their land for less than 10 years) and farms are small
and fragmented. Household heads perform ganyu for an average of two months per
year, taking them away from their farms at key points of the agricultural calendar.
Despite these constraints, households sell a considerable amount of their produce
(mainly maize, tobacco and soya) and are able to re-invest the profits that they make
into their farm, spending more than average on agricultural inputs. The constraints that
families in this group experience should discourage them from taking the time and
spending the money required to plant/maintain trees. Despite this, their willingness to
diversify and grow commercial crops may suggest that they are attempting to intensify
their farming, perhaps through tree planting/maintenance. The tree data show that
families in group 3 own a wide variety of species, with a mixture of uses. They appear
to be keen to plant and manage trees, keeping a number of beneficial species that have
either been planted or moved onto their farm. However, their strained resources make it
difficult for them to really intensify their tree use.
6.4.4 Group 4
Group 4 contains 24 households (14 from Rumphi, 6 from Ntchisi and 4 from Neno).
Household characteristics
Table 6.26: Group means for household characteristics (those in bold are the
highest of the four groups)
Group 4
Age of household head 33.1 Workforce 2.7
Female headed (%) 8.3 Workforce (per acre) 0.8
Average age of members 17.9 Dependents 2.1
Age range 29.0 Dependency ratio 0.8
Size of farm household 4.8 Male proportion 47.2
Number away 0.3 Female proportion 52.8
Household heads are, on average, the youngest (figure 6.8), with a mean age of 33 years
(54% < 30 years). Over 90% of these heads are male. These are young families (mean
age = 18 years), though slightly older than those in group 3 (figure 6.9). Families are
small, with 75% of households containing five members or less. This results from the
young age of the household head rather than the number of members away. In fact,
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only five of the households record any members away. Although households are young,
they have a larger number of on-farm workers than dependents, leaving them a
relatively low dependency ratio (0.8), which is comparable to groups 1 and 2 (figure
6.13). Farm households, on average, contain a slightly larger proportion of females
(53%).
Farm characteristics
Table 6.27: Group means for key farm characteristics
(those in bold are the highest of the four groups)
Group 4
Tenure (years) 5.8
Land size (acres) 5.3
% < 5 acres 42%
% ≥ 10 acres 17%
Number of fields 2.1
% Consolidated 46%
Average field size (acres) 3.4
Distance between fields (km) 1.8
Distance travelled per field (km) 1.1
Households in group 4 have the smallest farms of the four groups (mean = 5.3 acres),
but a large proportion of group members (46%) have consolidated holdings (though the
mean is still 2.1 fields per household). Due to the larger proportion of households with
consolidated land, their members have the shortest distance to travel (1.8km) in order to
cover each of their fields. Group 4 households have the shortest tenure of the four
groups (5.8 years), with half of the group having spent less than five years on their land.
Large proportions of the group grow maize, tobacco, groundnuts, beans, sweet potato
and pumpkin.
Economic characteristics
Table 6.28: Group means for key economic characteristics (those in bold are the highest of the
four groups)
Group 4
% of crops sold 39% Capital score 10.3
% selling over 50% 21% % Capital score > 10 38%
Commercial fruit score 1.3 Input spend (MK/acre) 6,460.9
% in waged employment 33% % spending ≥ MK5,000/acre 46%
Ganyu score 3.2 Fertiliser spend (MK/acre) 4,330.7
Ganyu months 0.8 Labour spend (MK/acre) 1,150.9
Ganyu months HoH 0.4
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Households in group 4 sell nearly forty per cent of their produce, with a fifth selling
more than they consume. Group 4 contains the largest proportion of households that
sell maize, tobacco (more than 80%), groundnuts and paprika; a large proportion also
sell fruits and beans. This suggests that households in the group are more market
oriented than their counterparts. Households also record the largest proportion of
members in formal employment (33%), half of these being classed as professionals
(figure 6.17).
Figure 6.17: Occupation of interviewee across the 4 groups
The larger proportion of group 4 who were in waged employment suggests that
households may be the most economically advantaged. This suggestion is supported by
the low proportion of the group performing ganyu (25%). As would be expected,
members of group 4 average the lowest ganyu score of the four groups (mean = 3.2) and
also work ganyu for less than a month per year on average. Surprisingly, farmers in
group 4 record the lowest capital/asset score (mean = 10.3), with only 38% scoring
more than 10 capital points. As with group 3, this could be put down to the age of the
household heads within the group. Households in group 4 average the largest spend on
inputs (MK6,461 per acre, table 6.29), with almost half (46%) spending at least
MK5,000 per acre on their land. A large proportion of the total money spent is on
fertiliser (67%), suggesting a measure of intensification.
Table 6.29: Amount spent on agricultural inputs (per acre)
Fertiliser Labour Pesticide Crop seed Tree seed Tools Total spend
Group 1 2487 1463 322 231 44 391 4939
Group 2 1398 1005 165 185 18 363 3135
Group 3 2892 1462 199 342 55 398 5346
Group 4 4331 1151 267 263 5 444 6461
Education
Almost all (94%) household heads in group 4 have completed primary school education
(figure 6.15). In contrast to the other groups, heads in group 4 continued on to
secondary school, with the large majority (83%) completing their JCE and more than
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half (61%) completing secondary school education and collecting their MSCE. The
better education received by heads in group 4 is reflected in the information on
occupation (figure 6.17). With the head of the household having achieved a good level
of education, it is clear they emphasise education within their household (figure 6.12).
Household members score consistently well for education (mean = 4.6) and it would
seem that part of the family strategy is to equip members with a standard of education
that gives them an opportunity to progress into formal employment.
Trees
Households in group 4 record 43 different species on their farms. The most popular are
shown in table 6.30. The most widespread are, as with the other three groups, domestic
fruit trees, Mangifera indica, Musa paradisiaca, Psidium guajava, Carica papaya and
Uapaca kirkiana. These are all grown for the families own consumption. Farmers in
this group also keep a number of commercial fruit species; Citrus sinensis, Citrus limon
and Citrus reticulata. Eucalyptus spp. is popular as, to a lesser extent, are the multi-
purpose species Senna siamea and Acacia polyacantha. Two-thirds of households are
growing Faidherbia albida, suggesting that families in this group are keen to utilise its
nitrogen fixing benefits (which can also be said of Acacia polyacantha). Households
own a large number of timber and construction species, Gmelina arborea is the most
widespread followed by Toona ciliata and Pterocarpus angolensis.
Table 6.30: Most popular species found at households in group 4
Species
Households
found (%) Species
Households
found (%)
Mangifera indica 91.67 Senna siamea 41.67
Musa paradisiaca 87.50 Toona ciliata 33.33
Psidium guajava 87.50 Acacia polyacantha 29.17
Eucalyptus spp. 79.17 Pterocarpus angolensis 29.17
Faidherbia albida 66.67 Citrus limon 25.00
Gmelina arborea 58.33 Citrus reticulata 25.00
Carica papaya 50.00 Uapaca kirkiana 25.00
Citrus sinensis 45.83
The species shown in table 6.31 are those that are found at less than 25% of farms
within group 4. Though the majority are found at each of the four groups, five are
unique to the farms in group 4 and eight were found at households within three of the
groups. A quarter of the species in table 6.31 are exotics. These species have a wide
range of primary uses, mostly firewood and fruits but also medicine, shade, soil fertility,
timber, poles, brick burning and pesticide.
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Table 6.31: Species found at less than a quarter of households in group 4 (Key: black = found in each
group, blue = 3 groups, green = 2 groups and red = 1 group)
Group 4
Azanza garckeana Pinus spp. Brachystegia spp.
Tephrosia vogelii Lonchocarpus capassa Ensete livingstonianum
Strychnos spinosa Sesbania sesban Delonix regia
Cordyla africana Combretum spp. Gliricidia sepium
Pericopsis angolensis Julbernardia paniculata Syzygium spp.
Piliostigma thonningii Afzelia quanzensis Khaya nyasica
Combretum imberbe Azadirachta Indica Cordia abyssinica
Prunus persica Macadamia integrifolia Pseudolachnostylismaprouneifolia
Persea americana Annona senegalensis Dalbergia nitidula
Ficus spp.
The largest proportion of the usage score for households in group 4 is made up by
natural uses, the majority of this coming from species that provide domestic fruit or
shade. As with households in group 3, those in group 4 devote a considerable amount
of their woody resource to construction (the largest proportion is given over to species
used in brick burning ovens). Although they have the largest proportion of households
growing agroforestry species, the overall proportion of their usage score (table 6.32)
does not reflect this. Farmers dedicate a relatively large proportion of their woody
resource to provide firewood for their cooking and heating. Households in group 4
score highest for species planted in woodlots and record a relatively low score for
commercial fruit trees, leaving them with a low score for economic uses.
Table 6.32: Usage scores categorised for group 4
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Individual households average 11 different species on their farm. As households in
group 4 have the smallest farms, they are left with the highest species per acre of the
four groups (mean = 4). This species diversity on relatively small farms suggests that
farmers in group 4 are keen to plant and manage trees. This is also demonstrated in
table 6.33, which shows the methods of propagation used by the four groups. Farmers
in group 4 are above average for each method of propagation.
Table 6.33: Method of tree propagation
% Wildlings Direct Outside nursery Own nursery
Group 1 14.3 21.4 88.1 19.0
Group 2 18.2 18.2 77.3 18.2
Group 3 15.5 24.1 87.9 10.3
Group 4 29.2 41.7 87.5 33.3
Overall 17.8 25.3 86.3 17.8
Farmer group 4 has a considerably larger proportion of farmers planting directly from
seed, transplanting from the natural woodland and establishing their own nurseries. The
trees that households keep are varied in their use and farmers are clearly using these
trees as part of an on-farm strategy that integrates trees alongside crops in a form of
intensive agriculture. This is investigated further in chapters 7 and 8.
Group 4 summary
Household heads are young and have small, young families. Although families contain
young children, they tend to have a larger proportion of members of a working age,
leaving a relatively low dependency ratio. Tenure within the group is short due to the
young age of household heads. Farms are small and consolidated meaning the family
can make the most of their workforce, allowing them to grow a surplus of maize, which
they sell, and also to diversify into commercial crops, such as tobacco, paprika and
groundnuts. Farmers are well educated and a third of household heads are earning a
wage from formal employment (a number of families also have small grocery stalls).
The sale of commercial crops and the money earned from formal employment allows
households within this group to spend a considerable amount on agricultural inputs
(mainly fertiliser for commercial crops). Farmers within this group are young and
innovative and show a willingness to diversify and intensify their farming, suggesting
that farmers may be keen to plant/manage trees. This is evidenced by the tree data, with
farmers using varied methods of propagation and displaying the greatest species
diversity, per acre, of the four groups.
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6.4.5 Farmer group summaries
Now that each of the farmer groups have been discussed it is necessary to summarise
the characteristics that distinguish them from each other (table 6.34).
Table 6.34: Summary table for farmer groups
Group 1 Group 2 Group 3 Group 4
Age of
head
Middle-old age Old Young-middle aged Young
Household
Large farm
household and
on-farm
workforce
Small households,
large number
away from home
Large, young
families with a high
dependency ratio
Small, young
households.
Relatively low
dependency ratio
Land
Have large farms
that are split
over at least two
fields
Mixed, some
have very large
land, some small
Small, fragmented
land
Small but
consolidated land
Tenure
Considerable -
around 15 years
Longest- around
30 years
Have been on their
land for less than
15 years
Short – most less
than 10 years
Market Sell 42% of theirproduce
Sell 34% of their
produce
Sell 42% of their
produce
Sell 39% of their
produce
Labour
Do not perform
much ganyu
Many perform
ganyu but no
formal
employment
Large number
performing ganyu,
very few in formal
employment
Some earn a wage
from formal
employment, 25
per cent perform
ganyu
Farm
input
Average spend Spend the least
on inputs
Above average
spend on inputs
Large spend on
inputs, mainly on
fertiliser
Education
Place more
emphasis on the
education of
their children
Place the least
emphasis on
education
Little emphasis on
education, support
may be dedicated
to one member
Large emphasis
upon education
throughout the
household
Trees
Wide range of
species, but low
species diversity
per acre
Mainly fruit
species, for both
sale and
consumption
Widest range of
species. A large
number of
firewood trees.
Keen to plant and
manage
Greatest species
diversity per acre.
Larger proportion
of farmers planting
trees
The star diagram (figure 6.18) illustrates the strength of influence of eight key variables
on each of the farmer groups (the more prominent the arm, the greater the influence).
These variables each help to facilitate agricultural intensification and the possibility of
increased tree planting/management.
Figure
The star diagram shows that the potential for agricultural intensification and increased
tree planting/management is greatest in group 4
variables, including commercial farming, education and capital/resources
and 3 also display indicators of intensification and potential for increased tree
planting/management.
large workforces and relatively abundant capital resources, whilst farmers in group 3
have access to less resources (capital and labour), however experience considerable
pressure on their land and are driven by the needs for specific benefits (e.g. po
diagram highlights the lack of any variables that are likely to drive intensification and
increased tree planting/management on farms in group 2.
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6.18: Farmer group portrayed according to eight key variables
, with considerable influence
Farmers in group 1 are influenced by their security of ten
from five
. Groups 1
ure,
les). The
6.5 Core groups
In order to select individual households for further analysis (chapter 7) it is necessary to
identify the central ‘core’ of each farmer group. The group cores consist of the 25% of
households closest to the mean in each individual group (figure 6.19).
Figure
Selecting the 25% of households closest to the group centroid left the following group
cores:
Table
Ne02
Ne37
Table 6.35 shows that group 1 has a core of 12 households (3 from Neno, 3 from
Ntchisi and 6 from Rumphi), group 2 has 7 (5 from Neno, 1 from Ntchisi and 1 from
Rumphi), group 3 has 15 (3 from Neno, 7 from Ntchisi and 5 from Rumphi) and group
4 has 6 (2 from Ntchisi and 4 from Rumphi).
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6.19: Farmer group cores (core households are accentuated)
6.35: Core group membership
Group 1 Group 2 Group 3 Group 4
Ru46 Ne40 Ru24 Nt18 Ru03
Ru18 Ru41 Ne38 Ru10 Nt10 Ru19
Ru20 Ne14 Ru43 Nt37 Ru50 Ru49
Nt43 Nt14 Ne45 Nt47 Ne34 Nt34
Ru48 Nt45 Nt41 Ne44 Ru09 Nt21
Ru7 Ne33 Nt33 Nt49 Ru12
Ne10 Ru05 Ne32
Nt39
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As the ‘core’ households are concentrated around the group centroid they show some
different characteristics when compared to the group as a whole. Most of these
differences strengthen the defining features of the individual groups that are discussed
in section 6.4. The main characteristics of the core groups are summarised in table 6.36.
Table 6.36: Summary of core group characteristics
Group 1 Group 2 Group 3 Group 4
Age Middle-old age Old Young-middleaged
Young
Household
Large farm
household and
on-farm
workforce
Small households,
large number away
from home
Large, young
families with a
high
dependency
ratio
Small, young
households.
Relatively low
dependency ratio
Land
Farm large
pieces of
fragmented land
Mixed, some have
very large land,
some small
Small,
fragmented
land
Small but
consolidated land
Tenure
Considerable –
around 20 years
Longest- around 35
years
Have been on
their land for
less than 15
years
Short – less than 10
years
Market
Sell a large
amount of their
produce – 45%
Don't sell much
produce - <30%
Sell a
considerable
amount of
produce – 45%
Sell 53% of produce
Labour
Do not perform
ganyu, some in
formal
employment
Many perform
ganyu but no
formal
employment
Large number
performing
ganyu, no
formal
employment
Some earn a wage
from formal
employment, very
few perform ganyu
Farm
input
Average spend Spend the least on
inputs
Above average
spend on inputs
Large spend on
inputs, mainly
fertiliser
Education
Have started to
place more
emphasis on
education
Place the least
emphasis on
education
Little emphasis
on education
Large emphasis
upon education
throughout the
household
Trees
Wide range of
species, though
species per acre
is low. Farmers
do plant, few
own nurseries
Mainly fruit tree
species. Lack of
species diversity.
Little planting
other than fruit
tree nurseries
Wide range of
species with
multiple uses.
Most farmers
source trees
from outside
nurseries
Greatest species
range and diversity.
Large number of
construction trees.
Half of farmers
have their own
nurseries
Table 6.36 shows how the core groups vary from their wider farmer group. Though the
cores have similar characteristics to the whole groups, they tend to strengthen certain
characteristics:
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Group 1 (core members)
Households in the core of group 1 have a slightly older head and a greater number of
members away from the home (2.8 compared to 1.6). Tenure is longer and farms are
slightly larger. Farmers perform less ganyu and score higher for capital. The core
households put more emphasis onto education but have less tree species. These
households concentrate more of their woody resource upon commercial fruits (Citrus
limon) and improving soil fertility (Faidherbia albida) and less on domestic fruits
(Mangifera indica and Musa paradisiaca) and firewood.
Group 2 (core members)
Households in the core of group 2 have an older household and a greater ratio of
dependents with a much larger proportion of females in the household (62%). They
have a longer tenure, but considerably smaller land (the average field size is half that of
the farmer group as a whole). Famers sell less of their crop and perform twice as much
ganyu as other members of group 2, also spending less on agricultural inputs. Farmers
have a smaller range of tree species, concentrating slightly less on commercial fruit
trees (Citrus sinensis and Citrus reticulata) than the rest of the group.
Group 3 (core members)
Household characteristics in the core of group 3 are very similar to those of the farmer
group as a whole. Farmers in the core have shorter tenure and slightly larger farms.
Households spend less on agricultural inputs but still sell a similar proportion of their
crops. Less of a household’s woody resources are devoted to fruit trees (both
commercial and domestic) and more are given over to construction trees (timber,
building poles and brick burning: Eucalyptus spp., Gmelina arborea and Toona ciliata).
A greater proportion of farmers in the core of this group are planting trees.
Group 4 (core members)
Households in the core of group 4 are younger and slightly smaller than those in the rest
of the group. They have slightly longer tenures and larger farms. The core households
sell a lot more of their produce (53% compared with 39% in the group as a whole) and
spend a third more on agricultural inputs. Households place a large emphasis on
education and own the largest number of tree species per acre of land. Farmers devote
more of their woody resources to construction (Senna siamea and Eucalyptus spp.),
agroforestry (Faidherbia albida) and economic uses (through woodlots and commercial
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fruit species). All farmers’ source trees from outside nurseries and half of farmers have
set up their own nurseries.
6.6 Conclusion
This chapter uses key socio-economic characteristics to construct four new farmer
groups. These groups are taken from across the three field sites that are analysed in
chapters four and five. This followed logically from the analysis in chapter five which
identified similarities between households that were spread across the three sites. To
investigate the effect of agricultural intensification on tree propagation/management it is
better to consider these new groups as they provide a greater distinction of
characteristics. This distinction helps to place groups on a trajectory of intensification,
against which the information on tree propagation/management can be considered.
Once these new groups had been formed it was possible to analyse them. The groups
are discussed and summarised in section 6.4, how their different characteristics impact
on their tree planting/management is considered here:
Group 1
Group 1 contains well established and well resourced households that are involved in
commercial farming and appear to be intensifying their agriculture. The intensification
of agriculture in this group seems to encourage tree planting/management as households
own the largest range of species. However, they have the lowest number of species per
acre and, considering their advantageous position in terms of resources, perhaps do not
consider trees as a priority.
Group 2
Although also well-established, households are very different from their counterparts in
group 1. Members appear to be poorly educated, under-resourced and are mainly
farming for their own consumption. Other than some low-level fruit tree cultivation and
a few indigenous trees left on the farm, there is little evidence of increased tree
planting/management.
Group 3
As in group 2, households are poorly resourced. However, they are considerably
younger and not yet fully established on their farms. Despite a large number of
constraints, these households appear willing to diversify their agriculture, growing
commercial crops. This is mirrored by their attitude towards trees, for farmers are keen
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to plant and manage species on and around their farm, though their lack of resources
makes it difficult for them to do this on an increased scale.
Group 4
These households are also young. However, they have better access to resources and
are farming in a more intensive style, concentrating largely on tobacco production and
spending considerable amounts on agricultural inputs. This willingness to intensify and
innovate leads to an increase in tree planting/management. The farms show the greatest
species diversity of the four groups and use varied methods of propagation, including
raising their own nurseries.
The statistical approach used in this chapter enables ‘templates’ for different farmer
types to be formed. However, pattern searching of this nature does not help to
investigate the intricacies that underpin the link between agricultural intensification and
tree planting/management. In order to investigate these more subtle relationships it is
necessary to investigate using more in-depth techniques, so that individual households
can be examined and a picture of the situation as it is ‘on-the-ground’ can be drawn. In
order to do this, a selection of farms is required that epitomise the characteristics of each
separate group.
Choosing households from the core of each group ensures that they will be
representative. In chapter 7, a case study household will be selected from each core for
in-depth investigation, before being considered alongside the rest of the group core in
order to form a synthetic ‘model’ farm for each group.
187
Chapter 7 – Farm studies
7.1 Introduction
Chapter 6 progressed from the soico-economic characteristics outlined in chapter 5 to
classify each of the households into a new farmer ‘group’. This process left each group
containing households with similar socio-economic characteristics (i.e. large households
with middle-aged heads, small households with young heads etc...). The groups were
then measured against indicators of agricultural intensification and a household’s
interaction with the trees on and around their farm.
Starting from these farmer groups, chapter 7 details selected households and expands
upon ideas and themes which result from the questionnaire survey. The relationship
between agricultural intensification and tree management is examined. At least two
households were chosen from each of the farmer group cores and information from each
of these is used in the discussion throughout the chapter. One household (chosen from
the core of each group, section 6.5) is used as a case study and discussed in greater
depth. As well as the individual in-depth work discussed here, additional information
gained from focus groups yields data from a broader range of farmers who were not
necessarily within the original questionnaire survey. Further information is provided
from key stakeholder interviews that took place throughout the course of the study. The
chapter draws on these different sources to inform the discussion and shed light upon
key themes running through the thesis.
7.2 Farmer groups
The survey households were split into four groups based upon a range of socio-
economic characteristics (chapter 6) which are summarised below:
Group 1
Households are well established with long tenures and are headed by middle-to-older-
aged farmers. Cultivating large farms, households have a large, young, predominantly
male workforce, allowing them to grow surplus maize for sale as well as commercial
crops (tobacco, groundnuts and soya). This puts the household in a favourable financial
position and allows it to invest in agricultural inputs. The financial position of the
household also enables some members to pursue an education and then look for work in
urban areas, opening the way for remittances to help support their family. Households
in this group are in a favourable position to plant and manage trees. They do not have
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any major spatial or labour constraints and have already shown that they are able to
diversify by their willingness to grow commercial crops. This is reflected in the number
of species owned by individual households, though the lack of species per acre suggests
that tree planting/management (while acknowledged) may not be considered a priority.
Group 2
Households are headed by older farmers who have a long tenure. As the heads children
have grown, they have moved away from the home and set up their own households,
giving the opportunity for remittances. However, the children are uneducated,
subsistence farmers who are not likely to be able to provide much in support. The large
number of children away from the home leaves a small workforce which is usually
bolstered by one or two grandchildren that are old enough to help on the farm.
Households in this group are poor and do not grow commercial crops. They may sell
some maize, if there is a surplus, and also some fruits. Farms are relatively large,
though the workforce is not big enough to take advantage of this and households are
unable to employ enough labour, from outside, to be able to manage their land
intensively. Families are unlikely to innovate/diversify their farming, their financial
position and age making them risk-adverse. Households are unlikely to plant/maintain
trees (other than some low-level fruit tree farming and some indigenous trees that are
left to grow on the farm) as an agricultural strategy.
Group 3
Farmers are young with relatively large, young families. These young families contain
a large number of dependents which, alongside the small on-farm workforce, leaves a
high dependency ratio. The age of the household head means that tenures are fairly
short (the majority have been on their land for less than 10 years) and farms are small
and fragmented. Household heads perform ganyu for an average of two months per
year, taking them away from their farms at key points of the agricultural calendar.
Despite these constraints, households sell a considerable amount of their produce
(mainly maize, tobacco and soya) and are able to re-invest the profits that they make
into their farm, spending more than average on agricultural inputs. The constraints that
families in this group experience may discourage them from taking the time and
spending the money required to plant/maintain trees. Despite this, their willingness to
diversify and grow commercial crops suggests that they are attempting to intensify their
farming, perhaps through tree planting/maintenance. The tree data show that families in
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group 3 own a wide variety of species, with a mixture of uses. They appear to be keen
to plant and manage species on their farm, keeping a number of beneficial species that
have either been planted or moved onto their farm. However, their strained resources
make it difficult for them to really intensify their tree use.
Group 4
Household heads are young and have small, young families. Although they contain
young children, these families tend to have a larger proportion of members of a working
age, leaving a relatively low dependency ratio. Tenure within the group is short due to
the young age of household heads. Farms are small and consolidated meaning the
family can make the most of their workforce. This allows them to grow a surplus of
maize, which they sell, and also to diversify into commercial crops, such as tobacco,
paprika and groundnuts. Farmers are well educated and a third of household heads are
earning a wage from formal employment (a number of families also have small grocery
stalls). The sale of commercial crops and the money earned from formal employment
allows households within this group to spend a considerable amount on agricultural
inputs (mainly fertiliser for commercial crops). Farmers within this group are young
and innovative and show a willingness to diversify and intensify their farming,
suggesting that farmers may be keen to plant/manage trees. This is evidenced by the
tree data, with farmers using varied methods of propagation and displaying the greatest
species diversity of the four groups.
Discriminant analysis (chapter 6) identifies a central ‘core’ of each group and it is from
these that individual farms are selected for more intensive study as case examples. The
core groups and their differences to the overall farmer groups are summarised in section
6.5.
7.3 Household selection
The finalised core groups were used in selecting the households to be targeted for the
further, in-depth work. At least two households (three where possible) were chosen
from each of the core groups for a follow up visit and interview (the household closest
to the mean is presented in section 7.5).
Although the core groups guided the selection of households for detailed study, this was
also, in part, dictated by time and travel constraints. This is discussed in greater detail
190
in the methodology section (3.7.5), whereby a constant process of negotiation with both
field assistants and supporting organisations (NASFAM and SUNESMA), particularly
with regards to transport and the schedule of work, determined the timing and work
programmes for the field work. Both of these organisations had their own work
schedule to organise, meaning the field programme had to sit comfortably alongside
their plans. These constraints, coupled with time constraints upon the households that
were selected for in-depth study, guided the selection of farms. Despite these
constraints, the conflicting schedules of the research and the supporting organisations
meant there were several opportunities to travel to areas and visit households that were
not within the core of the farmer groups, allowing for extra interviews which have
added background knowledge throughout the discussion in this chapter.
7.4 Field methods
Family structure
The household family structure was drawn up to include the immediate household
members (those that live under the same roof and eat their evening meal together);
giving their age, relationship to the household head, household role and education. The
main aim of taking a family structure was to obtain information regarding the make-up
of the household, any clues the structure gave to the future direction/planning of the
household and also to establish the current whereabouts of family members. Such
emigrant family members offer the potential for remittances to finance farm/family
operations and to provide labour at peak demand (e.g. sowing, weeding and harvesting).
On-farm walks
The next method was an on-farm walk. This involved a walk around each piece of the
farm and gave an opportunity to ask questions ‘in-situ’, allowing for follow-up to any
issues that had arisen during the questionnaire survey. Once the size and shape of each
field had been established, it was possible to ask questions about individual trees: were
they planted, when, and by whom, how were they planted and subsequently managed
etc… The on-farm walk also gave an opportunity to take photographs (for example,
figure 7.1 shows a field in Neno).
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Figure 7.1: Persea americana planted in a potato field in Neno (farmer Ne42)
Farm maps
During the on-farm walks, a farm map was drawn and annotated. These maps are a key
tool in helping to illustrate the situation on a household’s land. They give an
opportunity to highlight the density of trees on the farm and also their positioning, in
case this has any relevance (i.e. certain trees planted alongside certain crops or certain
trees planted in order to protect against soil erosion etc…).
After the on-farm walk and mapping had been completed, it was possible to sit down
with the respondent in order to continue the in-depth work. This included, on some
occasions, an agricultural calendar:
Agricultural calendar
The agricultural calendar captured basic information about the farming year, including
key processes such as clearing of land, planting, weeding, applying fertiliser and
harvesting. The purpose of establishing the agricultural calendar (example: figure 7.2)
was to get an idea of a household’s priorities and the time constraints placed upon the
workforce. This allows for greater understanding as to how these constraints may affect
a household’s attitude towards tree planting/maintenance.
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Agricultural Activity Maize Tobacco Beans Soya
Sweet
Potatoes Groundnuts
Sept Ridge making Planting
Oct
Ridge making &
seed selection Harvesting
Nov
Possible early
planting Weeding
Dec Apply Fertil iser
Nursery
Planting
Jan
Feb
Second fertil iser
application
Mar Bind Ridges
Apr
May
Jun
Take crops to
market
Jul
Clearing and land
preperation
Aug
Land Preperation &
transfer of compost
/ manure onto landDry
Crop
Dry
Wet
Figure 7.2: Example agricultural calendar, farmer Nt18
Timelines
Timelines were used to get a picture of how the household and the farm has changed,
over the years, with good and bad harvests, changes in crop type as well as whether or
not they had started planting trees or had changed the types of trees that they were
growing for any particular reason. Timelines proved to be particularly difficult to
compile. The idea behind this exercise did not translate particularly well to the field
assistant or the interviewee.
Semi-structured interview
The in-depth interview was semi-structured and gave the opportunity to address some
key themes that had been identified during the questionnaire survey. It was a useful
opportunity to refresh the points that had been discussed earlier in the day during the on
farm walk, helping to cross check the interviewee’s answers and allow him/her to
expand on them. Although the topics/themes discussed were varied, dependent upon
the household and the discussion that had taken place during the earlier stages of the in-
depth work, some of the key themes discussed included:
 Propagation. How are trees planted/managed on the farm?
 What resources are provided from the trees?
 How has the woodland resource in the immediate vicinity changed?
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 Where do most of your tree-based resources come from? Has this changed and
how?
 Do neighbouring farmers plant a lot of trees? Does this influence you at all?
 Is there a market for tree-based resources (poles, firewood, timber etc…) in the
area?
 Do you have any problems/constraints with tree planting and what are they?
 Which trees would you like to plant on your land?
These key themes will form the basis of the discussion in this chapter.
Focus groups
Three focus group discussions were held at each of the field sites. Participants were not
necessarily involved in the original questionnaire survey; rather they were selected in
order to give a representative view of the community. The full requirements for the
focus group participants are discussed in chapter 3 (section 3.5). However, the basic
criterion was that groups covered a range of ages and for one group to be made up
entirely of females and another entirely of males. A semi-structured basis was used
with a set of key issues and questions.
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7.5 Farmer groups
This section will present one case study farm from each group, before comparing it with
the rest of the core group households and forming a ‘model’ group farm.
7.5.1 Group 1
Case study – Farmer group 1
Household: Ru7
Village: Chitali TA: Chikulamayembe
Head of household
Sex: Male Age: 59 Education: Stand 8 Farmer club: Kantoombanjara
Main income: Farming Tenure: 40 years
Table 7.1: Family structure, Ru7
On farm
Sex Position Age Task Education
Male HoH 59 Farming Stand 8
Female Wife 54 Helps farm Stand 6
Female Daughter 21 Helps farm Stand 8
Male Grandson 21 Helps farm Stand 8
Male Grandson 17 Helps farm Form 1
Male Grandson 15 Helps farm Stand 6
Female Granddaughter 19 Helps farm Form 4
Off farm
Male Grandson 2
Away
Three members away from the home
Ru7 is a large household, with eight members at home: the household head, his wife,
one of their children and 5 of their grandchildren. The head also has three more
children who have moved away from the home in order to set up their own households.
Four of the grandchildren shown in the family structure (table 7.1) are children of these
members. The three older children that are away from the home send remittances on an
irregular basis, when they can afford to spare either food or money. The household
head and his wife are elderly; however, they still work on the farm. Due to the age of
the child that is remaining at home, and the grandchildren, they have a fairly large,
young workforce. There is just one dependent and he is the son of the one daughter
who remains at home.
195
Education
All of the children and grandchildren in the household (who are old enough) have been
to school and have got to at least standard 6. One grandchild has completed secondary
school and one more is currently in form 1 of secondary school. It seems that the
household is now able to support the younger children through secondary school in an
attempt to improve their situation overall and to get more family members into formal
employment.
Farmland
The main income for the household comes from farming; Ru7 has a relatively small
farm split into 4 different pieces (figures 7.3-7.6), totalling 4.25 acres.
Figure 7.3: Farmer Ru7 field 1 - 1.5 acres
Figure 7.4: Farmer Ru7 field 2 - 1.5 acres
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Figure 7.5: Farmer Ru7 field 3 - 0.75 acres
Figure 7.6: Farmer Ru7 field 4 - 0.5 acres
Crops
The largest field is planted with tobacco (Figure 7.3), two smaller fields are used
predominantly for maize (figures 7.4 and 7.6) and one is used solely as a Eucalyptus
woodlot (figure 7.5). The main crops are tobacco and maize but there are many others:
groundnuts, pigeon pea, rape, beans, cassava, sweet potato, sugar cane, tomato, onion
and pumpkin. Of the crops grown, only tobacco is purely commercial and is sold at
Mzuzu Auction Floors.
Farm inputs
Fertiliser is expensive and many households are conscious of the cost burden, yet Ru7
buys MK45,000 of fertiliser each year. This is predominantly for his tobacco crop. He
also hires labour to help weed and harvest the crop (costing MK7,000 per year). Ru7
also spends considerably more on seed than his counterparts (MK700 per acre, per
year).
Trees
The head of Ru7 is very keen to plant and manage trees. Since 1981 he has developed
his own nurseries and planted his own trees. The main species are Faidherbia albida,
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Senna siamea, Eucalyptus spp. and Mangifera indica (figures 7.3-7.6). The trees have
many uses. The Eucalyptus woodlot (figure 7.5) is used for poles, firewood and for
medicine. Senna siamea is used for shade, firewood, soil fertility, building poles, as a
boundary marker (figures 7.3 and 7.4) and as a windbreak. Of the other species;
Faidherbia albida is planted to improve soil fertility, and is coppiced for firewood. It
too is used as a boundary marker. Toona ciliata and Gmelina arborea are grown solely
for timber. Acacia polyacantha was planted on fallow land to improve soil fertility.
Farmer Ru7 said that the most important trees on the farm and around the home were
Eucalyptus and Senna siamea because of their value as building poles. The household
obtain all the poles, firewood and timber they require from their own trees.
As well as the Eucalyptus spp. and Senna siamea, Ru7 emphasised the virtues of
Faidherbia albida, stating that “Though my land is small, nsangu [Faidherbia albida]
helps me to produce more maize from less land. It is a beautiful tree; when planted
near nsangu, everything grows well - trees or crops. Once the lower branches are
pruned they can be used for firewood”. The Faidherbia albida has been planted or left
deliberately within the field.
Alongside those species used primarily for poles, timber and soil fertility, Ru7 also
maintains a number of fruit species including Mangifera indica, Carica papaya, Musa
paradisiaca, Psidium guajava and Citrus sinensis. Most of the fruit is used for the
household’s own consumption, however, some Carica papaya fruits are sold (there is a
large stand of these in field 2 (figure 7.4)). The reason for the abundance of fruit trees
on the first two pieces, as opposed to the other two, is due to their close proximity to the
homestead, where they receive closer attention.
Propagation
Farmer Ru7 is keen to plant and maintain trees on and around his farm and household.
In the past he used to buy tree seedlings from nurseries, but he now has his own
nurseries (shown on the farm map, figure 7.4 and similar to that shown in figure 7.7).
He gets his seeds and seedlings from the Department of Forestry and NASFAM. When
he first started tree nurseries, he received help (seeds and polythene tubes) from the
Department of Forestry.
On first planting his trees
fact that the natural forests were declining
area and talked of attempts to encourage neighbours and friends to plant more trees and
become involved with his nurseries. He believed that perceptions in the area were
changing: “people now think that trees are more important and they are more interested
in planting and looking after trees on their land
in the number of trees in the local woodland “
number of trees planted on farms
poles, firewood and timber; the market is also expanding as “
building materials”.
Summary of case study 1
It is clear from this case study that farmer Ru7 is a relatively progressive head who is
interested in adopting new techniques/technologies. This innovation is shown through
his interest in trees. Although his farm is small, he has a large number and range of
species. The scale of planting in the nursery, coupled with a clear intent to continue
this, shows a high intensification of tree planting/management. This appears to be
helped by the large workforce, when compared to the size of the land.
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Figure 7.7: Example tree nursery (Faidherbia albida)
, farmer Ru7 said that it was a direct reaction to “
”; he felt there were more trees needed in the
” saying that whilst there was a decrease
there has been a definite increase in the
”. The lack of natural forest has created a market for
people are requiring more
noticing the
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Similarities within core group households
Ru7 was chosen as the example for group 1 as the central part of the ‘core’ group. This
section highlights the similarities between all of the households that are within this
‘core’:
The core of group1 contains a mixture of male and female headed households. Heads
were all middle-older aged (mean = 59 years old) and did not perform ganyu (except for
two of the younger heads). Households are large (10 of 12 households have 6 or more
members) and have more than one child who has grown up and gone on to set up their
own household away from the home (average of 3 away). Approximately a third of the
family are effectively dependents and do not work on the farm, though most households
have no children under 6 years old (as is the case in Ru7). The number of older children
(>15 years old) and adult members leaves the farms with a large workforce. Household
heads have typically completed their primary school education and have worked solely
as farmers. Heads appeared to have put considerable emphasis upon education for their
children. All of the children are likely to complete primary school. Many try to put as
many children as possible through secondary school.
Farm ‘ownership’ is long (62% > 15 years). Like Ru7, other households within this
group have fragmented farms (though Ru7’s is smaller than most) with an average size
of 10 acres and an average-to long-distance to travel between each field. Households
spent below the average on inputs for their farms, although the amount varies
considerably. Ru7 spends considerably more than the rest of the group on inputs per
acre. Ru7 shares a number of crops with the other households in the core of group 1
including maize, sweet potatoes, groundnuts and beans. Many households also grow
tobacco, tomatoes, pumpkins, cassava and sugar cane. Households other than Ru7 grow
a considerable amount of soya, pigeon pea and rape. Almost all sell less than half of
their produce, though the average proportion sold, 44%, is more than that sold by Ru7.
The main commercial crops are tobacco, fruits (Carica papaya), maize, soya,
groundnuts and vegetables.
Ru7 had one of the lower capital scores of the core households in group 1 but, in
general, core households do have a similar standing in terms of capital and this is well
above the average for the survey as a whole. They are therefore ‘better off’ than their
counterparts in the other groups. A large proportion of their capital score comes from
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material assets (brick houses, tin roofs, windows, radio’s etc...) and their commercial
fruit score.
Households have a broad range of tree species (an average of 11 each). Many are
similar to Ru7 (figures 7.3-7.6): Eucalyptus, Psidium guajava, Mangifera indica, Musa
paradisiaca, Faidherbia albida, Gmelina arborea, Citrus Sinensis, Carica papaya and
Toona ciliata. There is an emphasis on species that provide medicine (Eucalyptus and
Mangifera indica), fruit (Psidium guajava, Mangifera indica, Musa paradisiaca, Citrus
Sinensis and Carica papaya), poles (Eucalyptus spp.), timber (Gmelina arborea and
Toona ciliata) and soil fertility (Faidherbia albida). A few households, like Ru7,
establish their own nurseries, however, most source seedlings from outside nurseries
(e.g. Department of Forestry or NASFAM). Households are able to provide a
considerable amount of their natural resource requirements from their own farms.
‘Model’ group farm
Having established the key similarities between the households, it is possible to develop
a ‘model’ farm to represent group 1.
Such a farm is headed by a 60 year old male, who has completed primary school
education and gets his main income from his farm, though he does perform some ganyu
for 2 or 3 months each year. The household head shares his home with his wife who is
55 years old and who has also completed primary school. They have been on their
current piece of land for 25 years.
The extended household has 10 members of whom three have grown-up and left the
home. One of those who have left is a male who, having completed secondary school
education, has moved to Mzuzu, where he is currently employed, and is able to send
remittances back to help his family. The other two children who have left the home are
females who have married members of their village and have started their own
households; they are able to come home in order to help from time-to time during the
agricultural season. This leaves five younger members at home of whom two are
children of the household head and his wife and three are grandchildren (who are
children of the daughters who are married and away from the home). Two of the
grandchildren are young dependents who have started primary school; the other
grandchild is 17 years old and is in Form 2 of secondary school. He is able to help on
201
the farm when he is not in school. The two children that are at home are both male and
in their mid-to-late twenties, they both play a key role working on the farm.
The family own 3 pieces of land that span 10 acres in total. The first of these pieces (4
acres) is found at the homestead and is their main maize field; 75% of this field is
planted with maize and the remaining 25% is a mixture of groundnuts, beans and sweet
potatoes. The second field (also 4 acres) is near the home and close to the first field.
Three quarters of this piece is planted with tobacco, the remainder is taken up with the
dimba9 garden where the family grow tomatoes, onions and also some sugar cane. The
third field (2 acres) is planted with maize (50%) that is intercropped with pigeon pea.
The remaining 50% is planted with soya. The household buys 7 bags of inorganic
fertiliser, 2 with fertiliser coupons and 5 without. This amounts to a spend of MK3,000
per acre on fertiliser. The household also employs some labour, on an informal basis at
peak points of the season (one or possibly two workers at a time), costing a further
MK1,000 per acre per year. The rest of the household’s on-farm input is spent on tools
and seed. Each year they sell about 40% of their produce; mainly tobacco, along with
some fruits (Carica papaya and Musa paradisiaca). In good years they sell some of the
maize that they produce.
There is a Eucalyptus woodlot (0.5 acres), used mainly for construction poles, largely
for their tobacco gaffas (figure 7.8). Eucalyptus is also planted around the edge of the
first field as a boundary marker. The first field has a large number of Psidium guajava,
Musa paradisiaca and Carica papaya planted around the home itself. The maize field
contains a number of Faidherbia albida, scattered at a distance of around 15 metres
(figure 7.9) in order to maximise the benefit to the soil. The maize field also contains a
number of scattered Mangifera indica trees that provide fruits and shade. Senna siamea
trees are planted close to the home, acting as a windbreak and providing poles for the
family’s tobacco gaffas. The second field has a number of Faidherbia albida and Senna
siamea scattered within the tobacco crop. The farmer sources seedlings for his trees
from the Department of Forestry nursery or a local nursery that is run by an NGO.
9 Dimba: a garden located in areas with enough residual dry season moisture for vegetable and green
maize production (Bunderson et al. 2002).
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Figure 7.8: Tobacco gaffa Figure 7.9: Faidherbia albida shown on Ru7’s maize field
The third field contains some scattered Faidherbia albida; many are well established
having been left to grow naturally since the land was cleared. Others have been planted
after they were raised in the household’s nursery. The field has a number of Toona
ciliata and Gmelina arborea trees that are coppiced every few years for timber, poles
and whose branches help to supply firewood for the household. This piece also contains
Mangifera indica scattered around to provide fruit and shade.
Summary
The relatively large on-farm workforce is partly negated by the large size of the farm
and because it is spread over three fields (though these are close to the home). The
workforce does have the benefit of some young workers, especially those in their late-
twenties who add to its value.
This is largely a tobacco farm, meaning that the family spends considerable money on
inputs and is market aware. It is therefore relatively wealthy. Despite the focus on
tobacco, the farmer has seen the benefit of planting and managing trees on the farm. In
the first instance this is for poles (Eucalyptus spp. and Senna siamea) that are used to
build gaffas for tobacco storage. These species are largely sourced from outside
nurseries and are the driver behind the household’s tree planting. Though farmers also
grow Faidherbia albida, which is planted/managed for its benefits to the soil and the
increase in yields that it helps to generate.
The reason for the household’s interest in trees is partly due to its commercial
involvement with tobacco, which has given the family more confidence and more
opportunity to diversify farming and consider alternative methods, such as tree planting.
The household is attempting to provide all of its wood-based resources from the farm:
“I get all of my firewood and poles from my own trees” (famer Ru7).
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7.5.2 Group 2
Case study – Farmer group 2
Household: Neno 10
Village: Bello TA: Dambe
Head of household
Sex: Male Age: 90 Education: None Farmer club: Musu
Main income: Farming Tenure: 21 years
Table 7.2: Family structure, Ne10
On farm
Sex Position Age Task Education
Male HoH 90 Farming None
Female Wife 80-90 Helps farm None
Female Granddaughter 20's Helps farm Stand 6
Male Grandson in law 20's Helps farm Stand 6
Off farm
Female Granddaughter 8 Chores Stand 1
Away
Female Daughter 58 Banana business Stand 5
Female Daughter ? Farmer Stand 5
Female Daughter ? Farmer Stand 5
Female Daughter 24 Farmer Stand 6
Ne10 is an average sized household run by two elder farmers (both over 85) who farm
their land with the help of one of their granddaughters and her husband. The family
also looks after another of their granddaughters (who is young and has recently started
school). She helps around the home with chores (water carrying and cleaning). Their
children (all daughters) have moved away from the home to marry and set up their own
households, though still within the same village. Farmer Ne10 stated that “the land was
given to us by the village headman”. As they now have a large extended family the land
is “reducing in size; as our children grow older, they start families and require more
land in order to provide for their own families”. Although per capita land area is
declining, they still have enough for themselves and are also able to leave some land to
rest as fallow, highlighting the lack of pressure on their land.
Education
The two heads of Ne10 have no formal education at all. Their lack of education may
have impacted upon their children, for none of their daughters has managed to complete
Primary School; the youngest progressing the furthest (Stand 6). Of the younger
household members at home
progressed further.
Farmland
The main income for the household comes from the farm of 2 acres (figure7.10)
field is very close to the homestead (within 100 metres).
Crops
As figure 7.10 shows, most of the land supports maize, which is intercropped with both
pigeon pea and cassava. Other parts of the field contain more cassava, planted with
sweet potato as well as a combination of sweet potato and beans.
section devoted solely to pigeon pea, one to cassava, one to green peas, one to beans
and a small dimba where they grow some vegetables and sugar cane. All of the crops
are for home consumption. The field also has two areas of fallow,
shrub land that is used to provide poles, firewood and thatching materials. The family
keep just one chicken and three rabbits.
Farm inputs
The household receive subsidised fertiliser and maize seed which reduce costs, although
it still spends MK4,225 (MK3,275 on fertiliser, MK150 on maize seed and MK800 on
tools). This total is below average for the whole survey.
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, each has some primary education but none have
Figure 7.10: Farmer Ne10 field 1, 2 acres
. The
The land also has a
which have become
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Trees
The trees owned by the household are mainly fruit species, the largest number are Musa
paradisiaca. Figure 7.10 also shows a number of Mangifera indica, Psidium guajava,
Citrus reticulata, Uapaca kirkiana and Macadamia integrifolia. Musa paradisiaca are
the main income generators for the household, although Citrus reticulata are also sold.
Traders come to the home to buy the Musa paradisiaca and Citrus reticulata to take to
market. Alongside their use for fruit, Mangifera indica trees are also used to provide
shade when working in the field and for firewood. Many Musa paradisiaca have been
planted on an elevated ridge that is highlighted in figure 7.10 (and shown in figure
7.11). These were deliberately planted to combat soil erosion and help to slow run-off.
As well as fruit trees, figure 7.10 shows that Eucalyptus spp. and Erythrina abyssinica
are also grown on the household land. Eucalyptus spp. is used for firewood and
building poles and Erythrina abyssinica was planted in order to provide shade. Most of
their woody resources come from the woodland and fallow land next to the farm (figure
7.10).
Figure 7.11: Musa paradisiaca planted along a ridge in order to control soil erosion
Propagation
Trees are propagated by either planting directly from seed or moving wildlings from
within their land. Eucalyptus spp. were planted directly from the seed which was given
by the Department of Forestry. The interviewee discussed how her late son was able to
develop Citrus reticulata nurseries, raising them from the seed. The Citrus reticulata
around the home come from those nurseries started by her son. Indigenous trees, such
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as Erythrina abyssinica, are moved from the woodland nearby as wildlings and left to
grow without much management. As well as from the woodland, wildlings are taken
from their own land (Mangifera indica and Musa paradisiaca), when found growing
under other healthy trees, and transplanted to more open situations on the farm. This is
also happening from the fallow scrubland (figure 7.10). When asked how the family
care for their trees after they have been planted, the interviewee responded that they
didn’t, “the trees either survive or they don’t”. The main problem with planting is
termites which eat the young trees. This is the principal barrier to increasing the stock
of tangerines and macadamia.
Although she is not currently intensifying her tree use, the interviewee discussed how
she has been inspired by seeing neighbours planting trees on their land and then making
money from selling fruits and building poles. She has even implemented techniques
that she picked up from them, intended to combat soil erosion (i.e. the planting of
bananas along the ridge of her land).
Summary of case study household
Household Ne10 is very poor and this, alongside the shortage of labour, leaves it with
limited scope for innovation and new techniques. The shortage of labour and the lack
of money to buy farm inputs make it difficult for the household to harvest enough from
their crop every year. They struggle to provide enough food, leaving little time and
resource to devote to tree planting and management. This stress is compounded by
illness (she has been sick throughout the year), which reduces available labour. Despite
this shortage, the household appreciates the benefits of trees on the farm and around the
home. As well as being their most marketable product, Musa paradisiaca is used to
help restrict soil erosion and the household will transplant any Mangifera indica that
they find growing under the canopy of the established trees.
Similarities within core group households
Ne10 was part of the ‘core’ group of households in group 2 and it shares a number of
similar characteristics with the others inside this core:
Household heads in the core of group 2 are older males, over the age of dependency (an
average of 66 years old). Heads have a long tenure (a mean of 35 years) and feel settled
on their land. Even though they are considered to be over the age of dependency, they
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still perform ganyu for between three and six months every year, taking them away
from their own farm at crucial periods. The size of the resident households is slightly
below average (four or five members per household). The high proportion of older age
members results in a dependency ratio of 1. This, plus a large proportion (>40%) of
members away from the home, means that households have to cope with a smaller than
average on-farm workforce, as does household Ne10. Despite some attendance at
primary school, like Ne10, few have completed and very few have progressed to
secondary school. These heads are farmers with no other income (apart from the
informal ganyu work mentioned above). The lack of education continues through the
generations.
Farms are small and close to the homestead, though unlike Ne10, land is usually split
into two pieces. The amount spent on the farm within the group core was, in general,
very small; just over MK2,000 per acre on average, mainly on fertiliser. Ne10 grew a
number of crops that were also planted by all households within the core of group 2:
maize, sweet potatoes, cassava and beans. The majority of other households grew Irish
potatoes, tomatoes, onions (the interviewee for Ne10 said that there wasn’t enough
water to grow onions and tomatoes), soya, pumpkins, groundnuts and, occasionally,
paprika. Households within the core of group 2 all sell less of their produce than they
consume; the crops that they sell at market make up less than a third of their total
harvest (including fruits, potatoes, tomatoes and onions).
Group 2 households are the poorest of the four groups. Their main capital asset is their
fruit trees. They have little in terms of livestock and they live in a house that does not
have glass windows, a metal roof or fire-cooked bricks. A relatively small range of
species are found on the farm (mean of 9). Like Ne10 (figure 7.10) these are mainly
fruit trees (Musa paradisiaca, Psidium guajava, Mangifera indica, Persea americana
and less popular, Citrus sinensis). Other species found include Eucalyptus spp. (used
for poles and firewood) and Sesbania sesban (mainly used as a pesticide, though also to
improve soil fertility). Households are able to collect a considerable amount of their
resources from the local woodland.
‘Model’ group farm
Having established the key similarities among the households of the group 2 core, it is
possible to describe a ‘model’ farm for this group.
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The head of the household is a 70 year old male who has been on his land for over 35
years. He attended school but was unable to complete primary level (though the school
system was very different when he attended). He has been a smallholder farmer for his
whole life and this is his sole income, bar occasional pieces of ganyu work. He shares
his home with his wife who is 65 years old and who did not attend school herself.
The extended household has eight members, though four of these are children who have
grown up (they are aged between 30 and 45), married and moved away to set up their
own households. The members that are away from the home are themselves subsistence
farmers who are unable to send remittances on a regular basis, but help their parents
whenever they can. The young members of the household are the head’s grandchildren,
aged 15 and 20. Their main role in the household is to provide labour to help their
grandparents. The youngest grandchild is in stand 7 and will go on to complete primary
school, as the elder grandchild already has. If possible, they will look to fund the
second grandchild through secondary school. This leaves the household, technically,
with a workforce of two (as the head is over 65). However, in reality, the head still
makes the decisions on the farm and also helps out as much as he can with the physical
side of farming.
The farm is made up of two pieces of land, the first of which is around 2.5 acres, close
to the homestead; the second is 3 acres and around 1km away. Around three quarters of
the first field is planted with maize, the rest with a mixture of beans and groundnuts.
The second field (3 acres) is planted with maize, soya, sweet potatoes and some paprika.
This piece also has a small dimba where tomatoes, onions and sugar cane are grown.
The household receives one coupon for subsidised fertiliser and is able to buy one
further bag of fertiliser at full price. The head spends a small amount on labour to
supplement the small family workforce. However, they can only do this on an ad-hoc
basis. There is some expenditure on pesticides for the fruit trees, on tools for farming
and on crop seed. Less than a third of the produce is sold; mainly fruit, but also some
tomatoes and onions from the dimba garden. Maize is rarely sold.
The household has a relatively small range of trees. Most of the species that are found
on their land are fruit species; although, the household also have some Eucalyptus spp.
for poles and Sesbania sesban which they use for pesticide to protect both their crops
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and fruit trees. The first piece of land contains a number of fruit trees that are planted
around the home, Psidium guajava, Citrus sinensis and Persea americana. The field
also contains a large number of Musa paradisiaca, which are planted in clumps and in
lines (that are also there to help prevent soil erosion). They have Mangifera indica
spread across both of their fields, marking boundaries and also providing shade in
appropriate places within the field. The second field doesn’t contain as many trees as
the first, though there are a number of Mangifera indica that provide both shade and
food for those labouring in the field. There is also a stand of Eucalyptus spp. which is
kept in order to provide building poles for construction. The fruit trees that produce for
markets are kept on the first field, close to the home for security reasons.
Summary
The model household for group 2 is poor, under-resourced and not in a position to
intensify and diversify production. Trees are valued, but not enough to divert labour
and other resources to their propagation.
7.5.3 Group 3
Case study – Farmer group 3
Household: Rumphi 10
Village: Jodi TA: Chikulamayembe
Head of household
Sex: Male Age: 40 Education: Stand 8 Farmer Club: Kantambanjere
Main income: Farming Tenure: 5 years
Table 7.3: Family structure, Ru10
On farm
Sex Position Age Task Education
Male HoH 40 Farming Stand 8
Female Wife 36 Helps farm Stand 8
Off farm
Female Daughter 12 Chores Stand 5
Male Son 10 Chores Stand 4
Ru10 is a smaller than average household with four members at home, headed by a
young-middle-aged male with a wife and two dependent children. The dependent
children leave a fairly small on-farm workforce.
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Education
Both of the household heads have completed primary school education, neither going on
to complete any secondary school. Both of the young children have already started
primary school, the youngest in stand 4 and the eldest in stand 5.
Farmland
Ru10 have four pieces of land (4 acres in total), the two largest fields of 1.5 acres each
(figures 7.12 & 7.13) are split by a stream, there is a small, half acre plot (figure 7.14).
The fourth field (7.15) is the family compound (0.5 acres), with the home, three gaffa’s,
two grain stores and a brick oven.
Figure 7.12: Farmer Ru10 field 1, 1.5 acres
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Figure 7.13: Farmer Ru10 field 2, 1.5 acres
Figure 7.14: Farmer Ru10 field 3, 0.5 acres
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Figure 7.15: Farmer Ru10 field 4, 0.5 acres
Crops
The first field (figure 7.12) of Ru10’s land is devoted to tobacco (1.25 acres), with a
smaller part planted with maize. Maize takes up most of the second field (figure 7.13)
with groundnuts, a small vegetable patch (tomatoes and Chinese cabbage) and some
land left as fallow. The second field was under transition at the time of the interview.
The fallow land was being cleared to cultivate maize and the existing maize field will
then be left to recover for the next 3-4 years. The third field (figure 7.14) is close to the
homestead (around 200 metres) and supports maize, soya and sweet potatoes. The
fourth field (figure 7.15) is situated around the family homestead, again planted with
maize, plus a woodlot of Senna siamea and Moringa oleifera.
Farm inputs
Household Ru10 spent more than average on farm inputs (MK9,785), with over half of
this going on fertiliser (MK5,650) and a third (MK3,000) on labour. Smaller amounts
were spent on pesticides (MK200), seed (MK150) and tools (MK785).
Trees
The household head stated that he learnt about the benefits of trees and how to look
after them from his parents who used to plant Mangifera indica, Toona ciliata and
Psidium guajava. The farm has many trees, with a range of species found on the first
field (figure 7.12) including Faidherbia albida for soil fertility improvement and
firewood and Toona ciliata for timber. This field also contains a number of Acacia
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polyacantha, for shade, firewood and soil fertility. The boundary is marked by an
unidentified indigenous tree (Chitimbuka = Soyo) which helps to prevent the soil
erosion that was eating into his farm, caused by the stream running next to field 1
(figure 7.12). Fruit trees include Mangifera indica, Psidium guajava, Citrus reticulata,
Citrus limon and Musa paradisiaca. The family sells some fruits, but most are for
home consumption. The principal commercial fruit is Citrus reticulata (tangerine).
The second field has fewer trees: some Faidherbia albida, fewer Eucalyptus spp. and
one Toona ciliata. The fallow land is populated by indigenous species, though these are
currently being cleared to prepare another maize field (figure 7.16).
Figure 7.16: Field recently opened up for cultivation
One tree, Acacia polyacantha, is planted in the vegetable patch. The third field has very
few trees, two Mangifera indica, one Piliostigma thonningii (used for firewood) and an
unidentified indigenous tree (Chitimbuka = mkalahanga) which is termite resistant and
so used for poles. The fourth field, situated by the homestead, has a number of
Mangifera indica and one Toona ciliata near the homestead. This field also contains
the woodlot (planted less than a year ago, figure 7.17) where the head has planted over
100 seedlings: a mixture of Moringa oleifera (figure 7.18), which is used as a nutritious
relish for HIV/AIDS sufferers, and Senna siamea for poles (mainly used for the
homestead and tobacco gaffas shown in figure 7.15, but also for sale).
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Figure 7.17: Young Senna siamea in woodlot Figure 7.18: Moringa oleifera planted in woodlot
Propagation
The head of Ru10 is keen to plant and maintain trees. Some of the species are left to
grow naturally, such as Acacia polyacantha and Kigelia africana. Other species are
taken as seedlings from one part of the land and moved to a better position. In this way,
he has planted Toona ciliata seedlings closer to the river where they will grow well. He
dug a hole for the tree and then fenced it in to protect it from goats. He learnt about
transplanting and protecting the seedlings from an extension worker. Another reason
for transplanting the trees nearer the river/stream is that he has big problems with soil
erosion, notably the stream eroding his land (figure 7.19). The head stated that “the soil
slipped into the river 4 years ago. I now plant trees along the bank to stop erosion”
(farmer Ru10). Another species that he transplants is Psidium guajava. He takes
seedlings from underneath a well established tree that was planted by his father (in field
1, figure 7.12) and moves them to other parts of his field.
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Figure 7.19: Soil erosion caused by stream running through the
households land
Some of the Faidherbia albida on the land grow naturally: “the seeds are eaten by
cattle that then pass across my land and deposit them, after which seedlings sprout up.
I then take particular care around these seedlings when I am clearing my land, so as
not to damage them”. Once they start growing, the Faidherbia albida are pruned. The
Citrus limon was bought from a trader at Rumphi Boma (district centre and market) and
planted, manure applied and then watered for a year. The tree was also protected with a
fence. The Gmelina arborea was found on his father’s land and then moved across to
his second field (figure 7.13), “this place is always waterlogged so the tree grows well”.
The seeds (Senna siamea and Moringa oleifera) and polythene tubes for the family’s
nursery were provided by NASFAM. They were then planted alongside the river in a
nursery where they stayed for 3 months before being transplanted to the woodlot (figure
7.15). The head talked through the process. “Firstly I build a fence around the nursery,
next I fill the polythene tubes with a mixture of soils; same measures of soil from
underneath an nsangu10 tree [Faidherbia albida] and dambo (river bed) soil and then
10 A glossary tree names is included at appendix 3.
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half of this measure of sand. I share this mixture with some of my fellow villagers”.
The transplanting process involves digging up 30cm of topsoil and placing this to the
side and then digging a further 30cm down, again placing this soil to the side. The
topsoil is then filled-in, followed by the deeper soil, “this is so that the roots are able to
access the more fertile topsoil”.
Farmer Ru10 states that “the number of trees on the farm in this area has increased
over the past 20 years. People have started to plant in order to replace the trees that
were lost, mainly from the construction of gaffas”. The family still have to buy trees to
supply poles and firewood for the household, though the head intends to address this
problem: “the reason I have started planting my woodlot is to remove the need to buy
any trees for poles or firewood”. The most important trees that household Ru10 have
on their land are:
1, Senna siamea – for poles that are termite resistant
2, Faidherbia albida – for soil fertility
3, Eucalyptus spp. – for poles
4, Toona ciliata – for timber
5, Moringa oleifera – for medicine
6, Fruit trees – for home consumption
The main problems mentioned were the lack of nurseries and a shortage of seedlings
and polythene tubes. The household head also bemoaned a lack of pesticides, as pests
have been attacking some of his trees this year.
Summary of case study household
Ru10 is a household with limited resources. The family have a small workforce and no
outside support from relatives. The farm is small, fragmented and is difficult to work
with the small workforce, meaning they have to spend money to employ labour from
outside. The limited resources mean that the household must concentrate primarily on
their crops, growing maize for consumption and tobacco to sell at the auction floors in
Mzuzu. Despite this focus on their crops, the head is interested in planting and
managing trees. He has his own nursery and is keen to plant trees, as can be seen by the
large numbers of Faidherbia albida in figures 7.12 and 7.13. As well as improving his
soil with Faidherbia, he has planted trees to protect against erosion, to provide poles
and timber and to provide food. By working with his local agricultural extension
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worker, the head has established a young woodlot that contains Moringa oleifera. He is
growing this for his own use and to provide other households in the area with trees so
that they can vary their diets and help sufferers of HIV/AIDS.
Similarities within core group households
Ru10 is part of the ‘core’ group of households in group 3 and it shares a number of
similar characteristics with the other households inside this group:
Household heads are young-to-middle-aged males with an average age of 37. They
have been on their land for a relatively short period of time, though they are comfortable
with their tenure. The head of Ru10 and several other heads within the core of group 3
perform ganyu. Households vary quite considerably in size in the group 3 core (mean =
6.4 members). However, on-farm workforces are consistently small due to a large
number of young dependents (60% of the household ≤ 15 years old, on average).  The 
large number of young dependents gives a mean dependency ratio of 1.6, leaving the
workforce under considerable pressure. As with Ru10, households within this group are
unlikely to have any members away from the home (because of their youth) and so
receive little in the way of remittances. The head of the household will have completed
primary school education, though not progressed to secondary school. Because of the
large proportion of younger children, few members have completed primary school
education. Nevertheless, all members of school age were attending school, showing an
emphasis on education at primary school level at least.
Households within this core group farm small, fragmented pieces of land close to the
homestead. With few exceptions, households spend less than MK4,000 per acre on
farm inputs (mostly fertiliser). Many households were able to employ labour, whether
through necessity or choice, though most spent well below the average amount for the
whole survey. The main crops found were tobacco, maize, sweet potatoes and
tomatoes, but a wider range were also grown: groundnuts, beans, soya, pumpkins,
pigeon peas, rape, cassava, sugar cane, okra and onions. Households sold a slightly
smaller proportion of their crops than they kept for their own consumption: tobacco,
maize, fruits, and vegetables (tomatoes and onions). Soya is also sold by the majority
of households within this core group. Households in the core of group 2 scored an
average number of points for their capital and wealth – having brick-built homes,
bicycles and radios.
218
A wide range of tree species are grown on their farms and around their homesteads,
however, unlike farmer Ru10, most households do not raise their own nurseries, a
number of farmers collect seeds from standing trees for direct planting and most farmers
source seedlings from outside nurseries. Farmers maintain species for various uses. For
fruit, Psidium guajava and Mangifera indica are ubiquitous, whilst farmers also grow
Musa paradisiaca and Citrus sinensis. Eucalyptus spp. is used for poles and firewood
and Gmelina arborea for timber. Two species that are abundant on Ru10’s land
(Faidherbia albida and Toona ciliata) were found on only a small number of farms in
the group.
Model group farm
The household head would be 37 years old, male, and have occupied his land for only
seven years. He completed primary school but was unable to continue to secondary
level. The main source of income is the farm, although some informal ganyu work on
other people’s farms is normal. The farm is shared with his wife, who is in her mid
thirties and has also completed primary school; she looks after the farm when her
husband is away performing ganyu.
They have an average sized, relatively young household. In total there are six members:
the head, his wife and 4 children. All are still at home; the children not yet old enough
to start up their own home. Three of the children are dependents, one only five and yet
to start primary school. They have an eight year old in stand 3 who helps with some of
the chores around the home. Their second eldest child is 12 years old, in stand 7 and
helps to collect water and to cook (if female). The eldest child is 16 years old and has
started form 1 of secondary school. He helps out on the farm and will hopefully go on
to complete secondary school and then find employment that will bring in a regular
wage for the family. The school fees are an issue for his family, so this is not
necessarily seen as a major priority in the short term. Along with his mother and father,
this makes a total workforce of three. The marriage system is such that the eldest son is
likely to be at home for a number of years to come, though the eldest daughter may well
marry and move away relatively soon and so is unlikely to be supported through
secondary school.
219
The farm is slightly smaller than average (six acres split between three pieces). A fairly
wide range of crops are grown. A large proportion (around 60%) of the closest field
(2.5 acres) is planted with tobacco, with the remains planted with maize, intercropped
with pigeon pea and pumpkins. A second field (also 2.5 acres) is further from the
home. A maize-pigeon pea intercrop takes 60% of the land; the rest is used to grow
soya, groundnuts, beans and sweet potatoes. The third field is further away (1km). This
field is an acre in size and contains the household’s dimba, where they grow tomatoes,
onions, cabbages and sugar cane; the household also grow around half an acre of
tobacco on this piece. The household spent slightly below average on inputs per acre
(4x 50kg bags of fertiliser, one with a fertiliser coupon and three without). Labour is
employed for weeding and harvesting, accounting for almost a third of their total
budget. Tobacco is the main commercial crop but tomatoes, onions, soya and some
fruits (Psidium guajava and Musa paradisiaca) are also sold as, in years of good
harvest, is maize.
There is a wide range of tree species, many of which are indigenous. The first field is
where the majority of the household’s fruit trees are grown, close to the home: Psidium
guajava, Citrus sinensis, Carica papaya and Prunus persica. The first field also has a
number of well established Gmelina arborea that are coppiced for firewood. The
homestead is surrounded by a number of Senna siamea that were sourced as seedlings
and planted; these are mainly used for construction poles (but also as a wind break).
Several mango trees provide fruits and shade for those working in the fields.
The second field contains a few scattered Faidherbia albida and some Mangifera
indica. There are a number of clumps of Musa paradisiaca dotted around this piece and
a large number of Eucalyptus that are planted, both along the boundaries and in a small
woodlot. These Eucalyptus trees are sourced from Department of Forestry nurseries
and mainly provide poles (mainly for the tobacco gaffas). A number of indigenous
species are kept on the farm; Combretum spp. (used for firewood) Piliostigma
thonningii (firewood, but also good for the soil) and Acacia polyacantha (again,
firewood and good for the soil), these are unlikely to be planted but are allowed to
germinate naturally and are then managed. Firewood species are considered by the
household to be very important. The third field contains some Mangifera indica,
Faidherbia albida, Psidium guajava, Toona ciliata and Gmelina arborea.
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Summary
This relatively young household has limited resources but many trees (mainly
indigenous and fruit species) that are predominantly for home consumption. The
species are valued highly and are therefore deliberately managed, although, as
elsewhere, they are secondary to essential food crops.
7.5.4 Group 4
Case study – Farmer group 4
Household: Rumphi 19
Village: Zgatepeta TA: Mwahanga
Head of household
Sex: Male Age: 27 Education: Form 4 Farmer Club: Majiga
Main Income: Farming Tenure: 2 years
Table 7.4: Family structure, Ru19
On farm
Sex Position Age Task Education
Male HoH 27 Farming Form 4
Female Wife 24 Helps farm & sellsMandazi bread Form 1
Off farm
Male Son 3
Female Niece 5 Chores Stand 2
Ru19 is a young household with four members at home, two adults and two young
dependents. The household head and his wife farm the land with the help of some hired
labour as the children are too young to work.
Education
The two adults in the household have both completed primary school education, the
head of household went on to complete secondary school while his wife finished at the
first year of secondary school. The elder child has started primary school.
Farmland
The main income for the family comes from farming. The household’s land is split into
two pieces (figure 7.20 and 7.21), both very close to the household home.
Crops
The first field is the main tobacco field, which takes up around 85% (figure 7.20). The
rest is cultivated with maize. The second field contains the fam
of the household head
maize (figure7.21), with a small portion for sweet potato. The family sell 50 per cent of
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Figure 7.20: Farmer Ru19 field 1, 2 acres
Figure 7.21: Farmer Ru19 field 2, 1.5 acres
ily home and the home
’s parents. The great majority (90%) of this piece is devoted to
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their production (tobacco) and there are two large tobacco gaffas. They also sell some
of their maize along with beans, vegetables and fruit.
Farm inputs
Ru19 spends a large amount on inputs (MK15,550). The family receives one coupon
for subsidised fertiliser and buys 2-3 further bags (at a total cost of MK10,000). They
spend MK4,000 on ganyu labour to help farm their land, employing two labourers.
Other inputs they pay for include pesticides (MK500), maize seed (MK350) and tools
(MK700).
Trees
A number of trees are scattered around both of their fields (figures 7.20 & 7.21). The
first (figure 7.20) contains a large number of Faidherbia albida which have multiple
uses: soil fertility, firewood, brick burning, protection against soil erosion and boundary
demarcation. Several clumps of Musa paradisiaca run along the boundary of this field.
As well as for fruit, they provide fodder for animals. A number of Eucalyptus spp. run
along the southern boundary of the field (figure 7.20) and are mainly used for poles for
the tobacco gaffas, as well as firewood, brick burning, medicine and shade. The field
has two Toona ciliata trees that are generally coppiced for poles to help build their
gaffas, while the bigger trees are used for timber, “cigaton [Toona ciliata] is very good
for timber and for poles as it is not liked by termites”. Ficus spp. is considered to be
good for the soil; however, its main use is for poles. This field also contains an Annona
senegalensis tree that has recently been coppiced and is being left to re-grow due to its
benefits as a multi-purpose tree, “mnthopa [Annona senegalensis] bears fruits and is
good for making tools as it is a strong wood, though it does not grow big enough to be
useful for timber”. This field also contains one Erythrina abyssinica which grows very
quickly and is coppiced for poles for the gaffas and the home every year.
The second field is markedly different as the great majority of trees are fruit species:
Mangifera indica (also coppiced for firewood, for domestic use and for use in brick
burning ovens (see figure 7.22), its heavy shade is also appreciated), Psidium guajava
and Carica papaya provide fruit for consumption within the household. Fruits that are
grown partly for sale include Persea americana, Citrus reticulata and Citrus sinensis.
As well as fruit species, the field also contains many of those trees discussed above:
223
Eucalyptus spp., Faidherbia albida, Musa paradisiaca, Ficus spp., and Toona ciliata.
Other trees found in this field were Pinus spp. and a palm tree.
Figure 7.22: Brick burning oven with stock of Mangifera indica
The most useful trees have been ranked by the farmer:
1, Eucalyptus spp. – poles for gaffas and firewood for cooking
2, Faidherbia albida – for soil fertility. The head is careful when clearing his land in
order to look out for this species
3, Senna siamea – soil conservation/fertility, firewood and building poles
4, Mangifera indica – fruit primarily for consumption and also for sale
5, Persea americana – fruit primarily for sale and also for some consumption
Propagation
The head of Ru19 is very keen to plant trees and uses several different propagation
techniques. Some of the trees were left standing on their land when it was first cleared
and some are left to grow naturally around the fields: “I clear the shrubs from my land
every year, leaving a small number of trees to grow”. Some trees are planted directly
from seed or branch (as cuttings), including Erythrina abyssinica, and some are
transplanted as seedlings. The head of the household is in charge of decision making
when it comes to which trees to plant, when and where and also which trees to coppice
or cut down. He said that he started to plant trees around 5 years ago, following
encouraging advice from extension workers. This was made easier by the availability of
village nurseries in the area, which made seedlings cheaper and considerably closer than
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the Government programmes run by the Department of Forestry, though these are only
intermittent. The head also mentioned seeing his neighbours and other villagers
planting trees and spoke of how this had encouraged him. He now plants his own
nurseries for Eucalyptus spp., Faidherbia albida, Psidium guajava and Senna siamea.
The household head believes there are now more trees on his land than when his family
first took over the pieces they own. The family now get almost all of their woody
resources from the farm, though the head says that he needs to buy some poles and
some timber in order to make up for periods where there are no trees ready to coppice.
This contrasts with how they used to obtain their woody resources, collecting them from
the customary land surrounding their farm.
The problems that the household face are generally to do with the availability of
nurseries. They are either too far away or charge too much for seedlings. The head did,
however, say that this was no longer as much of a problem as he now has his own
nurseries. There are some problems with pests, which the household attempt to control
through weeding and also through application of Senna siamea leaves.
Summary of case study household
A relatively wealthy, well educated and young household; although Ru19 has a small
workforce they are able to invest a considerable sum of money into their farm. This
helps them to intensify their farming practice and, through this, integrate trees onto their
farm. Figures 7.20 and 7.21 show that the household has a large number of trees of
varying species. They have an active nursery where they grow Faidherbia albida,
Psidium guajava, Eucalyptus spp. and Senna siamea which are then transplanted onto
their farm. The most popular species this household identified show that they are keen
to gain several benefits from their trees, both direct: food, firewood, soil fertility,
construction materials; and indirect: the sale of fruits and construction materials at
market.
Similarities within core group households
As with Ru19, the household heads within the core of group 4 were young and male
(average age <30). Due to their young age, heads have only had tenure for a short
period of time.  Households are small (around 4 or 5 members) and young (50% ≤ 15).  
Although there are a high proportion of young children, there are no older dependents,
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leaving a dependency ratio of 1. Like Ru19, almost all of the households within the
core of group 4 consist of the male head, his wife and 2-3 young children, with none
away from the farm. Group 4 core households take education seriously. Heads have
completed primary school and progressed to secondary level, in most cases also
completing their MSCEs. Though they are relatively well educated, household heads
still name their main occupation as being a smallholder farmer. Household heads do not
perform ganyu. They are, however, more likely to take on a professional role.
Education is considered important throughout the household, with the female head of
the household also well educated. All the children who are old enough are already in
school and would be expected to progress to secondary education.
Farms are relatively small, consolidated and close to the home. These households also
spend considerable amounts on their land, the highest of the four group cores at
MK8,658 per acre. Most is spent on fertiliser (MK5,827 per acre), but also on labour
(MK1,872 per acre). One of the reasons for the large amount spent on inputs is the
prevalence of tobacco farmers within the group. Tobacco is the main commercial crop
farmed by each of the core group, alongside maize, pumpkins and fruits (mainly for
subsistence). Households within this group also grow a wide range of other crops
which include groundnuts, soya, sweet potatoes, tomatoes, paprika, beans, rape and
onions. Core group members sell over half of their produce. Members of this group
score below average for capital, the bulk of their capital score coming from the amount
of produce they sell at market, their mode of transport and, to a lesser extent, their
home.
Households in the core of group 4 raise their own nurseries, growing a wide range of
species on and around their homes and farms. These species include a large number of
Eucalyptus spp. and Senna siamea to use as poles when building their tobacco gaffas
and sheds. They have a large number of Faidherbia albida to improve the quality of the
soil and to save expenditure on fertiliser. They also keep a number of fruit trees
including Musa paradisiaca, Mangifera indica and Psidium guajava; and the
timber/firewood tree Gmelina arborea. Group members rely considerably on the
natural woodland around their homes and villages for their natural resources; however,
this is overused and is disappearing quickly.
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Model group household/farm
This is a young family ‘starting out’; the head of the household is a 26 year old male
who has worked on the farm for 5 years. Although well educated (completing both
primary and secondary education), he is essentially a smallholder farmer. He looks for
paid employment (possibly as a teacher) to improve his current situation though he
doesn’t perform any ganyu work. His wife is 24 years of age and is also well educated,
having completed secondary school. Typically she might run a small grocery, through
which she sells some of the family’s produce.
The household has four members in total, none of whom are away from the home,
containing two young children, a boy aged 1 and a girl aged 3. When they are old
enough they will both be encouraged to complete both primary and secondary school, as
the head and his wife both value education highly. The two young dependents leave a
family workforce of two.
The farm would normally have 2 separate fields (both close to the homestead). The first
field (4 acres) is mainly planted with tobacco (60%), the household’s main commercial
crop. On this piece, the household also has a plot of maize that is intercropped with
pigeon pea (around 20%), a plot where they grow pumpkins, an area of sweet potato
and a plot where they plant groundnuts. The second field (2 acres) is where the
household grows most of its maize, which takes up the majority of this field. Other
crops include soya, beans and paprika. The second field also contains the dimba where
they grow tomatoes, onions and cabbages, mostly sold at the family’s grocery stall. The
household spend considerably more than the average upon on farm inputs (>MK8,500
per acre), receiving one coupon for subsidised fertiliser but buying seven more bags at
full price. This is the household’s main expense, although money is also spent on hired
labour, largely for the tobacco. An average amount is spent on pesticide, seeds and
tools. As well as tobacco, the household also sells some fruits (Carica papaya and
Citrus sinensis), sweet potatoes and pigeon peas.
A mixture of tree species offers a large range of benefits. The larger field supports
many Faidherbia albida, often as large, established trees (planted before the head took
control of the land). There are, however, a number of young trees that have been
planted by the household more recently. The farmer plants Faidherbia albida because
he is well aware of the benefits it brings to the soil. This first field also contains a large
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number of Senna siamea and Eucalyptus spp., which have been planted to provide
construction poles and a windbreak. Fruit trees include Carica papaya, Citrus sinensis,
Psidium guajava and Citrus reticulata. This field also has a number of mango trees
scattered around to provide both fruit and shade.
The second field also has a large number of Faidherbia albida (planted more recently
than on the first piece) due to their potential for improving the soil quality. Clumps of
Musa paradisiaca are spread across the field. Gmelina arborea is another species in
this field, some of which are mature trees, standing when the farm was cleared; these
are coppiced for timber and poles, others have also been planted. There are a few fruit
trees on this field, some Mangifera indica and some Psidium guajava. This second
field contains the family’s tree nursery where seedlings are grown for transplanting
around the farm. In the nursery they grow Faidherbia albida, Gmelina arborea,
Eucalyptus spp. and Senna siamea.
Summary
This household is young, innovative and keen to use trees as a way to improve and
intensify their farming practice. They are planting and managing their trees in an
intensive fashion, treating them as a crop. They transfer large numbers of seedlings
from their nursery to their farm, realising the benefits they are able to yield for the farm
and household.
7.5.5 Group summaries
In order to distinguish each of these groups in terms of their tree planting/management
and fit them onto a ‘trajectory’ of intensification, it is necessary to look at the group as a
whole but also to take a closer look at individual households and use their
similarities/differences to build a more complex ‘model’ of an individual farm that can
represent each group. Using these model farms, it is possible to position each of these
groups in terms of their tree planting.
Group 1 contains established households that have become relatively well-off due to
their tobacco farming. These families are looking to expand and diversify their income,
mainly through members pursuing formal employment in the City or in District centres.
Despite the families’ priorities not concentrating on trees, their commercial involvement
with tobacco appears to have given them more confidence and more opportunity to
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diversify their farming; they plant a number of species, primarily to support their
tobacco farming.
Group 2 contains older households with little opportunity to diversify and modernise
their farming practices. They have a small workforce and do not grow much for
commercial purposes, concentrating on subsistence farming. Most of their saleable
produce is fruit, which is ubiquitous in their area. The lack of resource leaves
households unable to intensify tree planting/management, which is seen to be relatively
low on the households list of priorities.
Group 3 contains newly established, young, relatively poor households with a number
of young children. Due to their situation, these households have limited resources. In
contrast with those households in group 2, however, trees are considered to be important
parts of the farm and of the household’s agricultural strategy as a whole. Indigenous
species can be found around the farm and are closely managed. Households are
collecting seeds from established trees and directly planting them, as well as sourcing
desired species from outside nurseries.
Group 4 contains young families ‘starting out’. Households are well educated and
relatively prosperous, farmers grow and sell tobacco and through this process spend a
large amount of money on inputs. This exposure to commercial farming and markets
appears to have galvanised the household so that they intensify and diversify their
farming practice. This intensification is apparent in their relationship with trees; they
keep and manage a large number of indigenous species on their farm, making nurseries
to plant seedlings for both indigenous and exotic species. Once on the farm, the trees
are managed intensively and considered as a crop.
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7.6 Focus groups
Section 7.5 concentrated on those households within the core of each group. This
section takes account of a broader range of views from each of the original sites. It
allows for discussions that have been informed by the in-depth research carried out
within each of the groups.
Nine focus group discussions were completed, three at each site. The selection of the
focus groups is discussed in chapter 3 (section 3.5). At each of the sites at least one
focus group was all male and one all female (table 7.5), the age of each participant was
also taken into account in an attempt to get a wide range and a fair representation of the
community. The discussions followed a semi-structured list of questions/discussion
points and were controlled by the researcher and a field assistant. The premise was,
however, to encourage the participants to run the discussion themselves. Each group
contained between three and seven participants. Table 7.5 shows the make-up of each
of the groups:
Table 7.5: Focus group participants by site
Sex F F F
Age 41 43 42
Sex M M M
Age 60 54 46
Sex M M M M
Age 70 47 34 67
Sex M M M M M
Age 26 25 24 22 37
Sex M M M M M
Age 38 30 26 18 22
Sex F F F F F F F
Age 29 25 22 35 40 27 23
Sex F F F F F F F
Age 53 60 45 22 42 30 46
Sex M M M F
Age 55 30 38 35
Sex M M M M
Age 43 41 57 27
Ntchisi
Focus
Groups
Group Nt1
Group Nt2
Group Nt3
Rumphi
Focus
Groups
Group Ru1
Group Ru2
Group Ru3
Participants
Neno Focus
Groups
Group Ne1
Group Ne2
Group Ne3
7.6.1 Key themes
This section will split the focus group discussions into separate discussion points.
Discussions were based mainly around participants’ relationships with and ideas about
trees. Before the start of each focus group, the participants were briefed about the
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general purpose of the research, why they were invited and also the general theme of the
discussion that would follow. The first discussion topic was a broad overview
concerning land in and around the participant’s village:
Land
In each group, across the three districts, land proved to be a keen talking point. In
Neno, the participants discussed the marital system, where the husband moves to his
wife’s land and the land ownership passes through the female side (see chapter 4,
section 4.9.3). This contrasts with both Ntchisi and Rumphi, where the land is passed
on the male side and the wife moves to her husband’s home. At each site, land is
allocated, in the first instance, by the village headman, then, once the village headman
has distributed the land, the household head decides how to divide it. A family’s land is
usually divided and passed on after the son (in Ntchisi and Rumphi) or daughter (in
Neno) marries. Although this is usually done through marriage, on occasion, unmarried
sons and daughters may request land if they feel they are mature enough (this appeared
to be more likely in Ntchisi) and the household head will decide whether or not they
should receive a piece. If extra land on top of the current allocation is required, then it
has to be requested from the village headman or rented from another farmer.
Each of the focus groups discussed how population increase was putting pressure on
land and resources for families. The groups in Neno seemed less concerned about
perceived problems with land than those in Ntchisi and Rumphi. For example, in Neno,
a participant said “land is not currently a problem, we have enough at the moment for
existing residents” (Neno focus group 2) while in Ntchisi, a selection of participants
expressed the following views: “land is a big problem. The population is growing
rapidly and there is less land available” (Ntchisi focus group 1), “land is creating a big
problem and there are many quarrels over it” (Ntchisi focus group 2) and “farm lands
are becoming very small, people are having to rent extra farming land in other villages”
(Ntchisi focus group 3). In Rumphi, participants felt that “the agricultural land is
becoming smaller and we have to rent extra land” (Rumphi focus group 1), “no land is
now left for fallow. This practice stopped in the 1990s when cash crops were
introduced and the problem with the land will only increase, the problem is the
population” (Rumphi focus group 2). Population increase is mainly put down to a
natural increase, through births. However, in Neno, two of the groups discussed
immigration and the effect that this has had, with migrants coming from more densely
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populated parts of Malawi (such as Mulanje, Thyolo and Blantyre), in order to take
advantage of the seeming abundance of land in Neno. This pressure being placed upon
the land at each of the sites is leading to soil degradation, with several participants
complaining that their land is now in a worse condition than 10-15 years ago. When the
topic turned to solutions for these problems (over-population and land degradation), the
general response was to further intensify fertiliser usage.
Agriculture
The discussion on agriculture followed on from the land issue, with many participants
worried about pressure on their land and the effect that this is having on their crop.
From here, the discussion moved back to fertiliser use and what the participants saw as
the pros and cons of this practice. As most of the participants believe the soil is not
sufficiently fertile, they are all keen to find ways of improving this. The first option for
most tends to be to use chemical fertiliser, which some farmers in Malawi see as a
panacea (Informant C, 2007, pers. comm. 28th August).
Opinion on the pros and cons of chemical fertilisers is mixed. Some participants
believe that the introduction of fertiliser has been a benefit and has helped to solve some
of the problems that lead to low yields: “people who use fertiliser are able to obtain
better yields than those that don’t” (Ntchisi focus group 1), “in order to solve problems
with land shortages and declining fertility we should use fertiliser” (Neno focus group
1) and “without fertiliser, now we would produce nothing” (Rumphi focus group 1).
However, other farmers are less than happy applying inorganic fertilisers: “fertilisers
have ruined the land until the point where we now need to apply them all the time,
otherwise we risk harvesting nothing” (Neno focus group 2), and speaking of how their
“parents used to cultivate without fertiliser, however, the soil is now completely
dependent upon it” (Rumphi focus group 1). Individual farmers are also, at times,
mixed in their opinions about fertiliser, the same participant in one focus group states
that “the soil used to be good but has been ruined by fertiliser” and then later states that
it was “a good idea to introduce fertiliser” (both comments from Neno focus group 2).
Whilst most participants use fertiliser with varying degrees of enthusiasm, a common
problem/complaint is its availability and its price: “we only receive two fertiliser
coupons which means that we are unable to purchase enough bags to cover our land”
(Neno focus group 2), “it is difficult to access fertiliser; there is no plant, there are
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rising costs and there are delivery problems” (Neno focus group 3) and many
participants agreed that “one fertiliser coupon is not enough, leaving subsequent bags
too expensive” (Rumphi focus group 1). During the earlier questionnaire survey and
the individual interviews, there was an overwhelming feeling of unfairness when it
came to the distribution of fertiliser coupons. Participants believe the way that TAs and
Village Headmen manage this process is corrupt, favouring family members, other
relatives and high standing members of society.
The overall picture painted of agriculture in each of the districts (especially in Ntchisi
and Rumphi) is of a shortage of land, a decline in the quality of the soil and, from these
problems, a shortage in the crops grown. Participants discussed having to “prioritise
crops due to the lack of space” (Rumphi focus group 1) and problems occurring due to
“people prioritising their tobacco production meaning that other crops are struggling”
(Rumphi focus group 2). “The problems with the land mean that we are unable to grow
enough crops for sale in order to make some money” (Ntchisi focus group 2) and “the
lack of different crops and the lack of fertility is creating problems with malnutrition”
(Ntchisi focus group 2). Although, as is stated above, most participants see fertiliser as
the way to combat these problems, some discussed ‘alternatives’ to fertiliser: “when we
have nsangu (Faidherbia albida) trees, we need less fertiliser and so we like to plant
this tree” (Rumphi focus group 3), “we plant jelejele (Sesbania sesban) to help improve
the soil” (Neno focus group 1) and “we try and use as much manure as possible before
we have to use fertiliser“ (Rumphi focus group 2).
Market
The focus groups in each of the districts discussed markets for different types of
product. Groups in Neno discussed markets that tend to be based largely around the
sale of fruits. There is no formal market for non-fruit, tree based products (Informant D,
2007, pers. comm., 23rd August), with some participants selling wood based products on
an informal basis, from their homes. This trend was reversed in Ntchisi with the formal
markets seeming to concentrate upon poles, timber and firewood. Participants stated
that if they sold fruits, they were generally doing this from their homes. In Rumphi,
participants concentrated upon the changing face of markets, stating that “the market
has grown bigger over the last few years than it was previously” (Rumphi focus group
3). They also said that the market is “mainly used by vendors now, while we sell more
informally from our homes” (Rumphi focus group 1). Some focus group participants in
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Rumphi sell poles, timber, firewood and fruits at the market while others sell fruits and
firewood at the market and poles and timber from home. In Ntchisi and Rumphi,
farmers also discussed the markets for tobacco. A number of farmers were involved
with NASFAM, who help them to sell their tobacco at markets in Lilongwe and Mzuzu
respectively. These farmers spoke of tobacco now being their most important crop
because of the money it brings into the household. Despite its importance, farmers also
bemoaned the intensity of tobacco cultivation for draining the fertility of their land and
blamed the inputs required for speeding the decline of the natural resource base. This is
helping to drive some tree planting as farmers are planting both to replace those trees
that have been lost and to provide the required materials for their own tobacco
production. This also provides a commercial incentive to farmers who are seeing
opportunities to grow trees for sale as the demand for materials increases.
Labour
The discussion around labour took into account a family’s own labour force, whether
any extra labour was required and whether any participants performed ganyu on other
people’s land. Several of the participants in Neno discussed having enough labour as is
required within their own household, although a small number feel they do not
necessarily have enough and said that they look to hire in labour most years “mainly for
weeding” (Neno focus group 1). They said that “many people are looking for work
during December and January” (Neno focus group 2), mostly looking for piecework,
day-to-day ganyu. Most of the participants in Ntchisi believe that they have enough
labour within their own households in order to work their land, though they mention
needing to hire in some casual labourers that work on a day-to-day basis. Other
participants, however, cannot manage without employed labour, saying that they do not
have the time to complete all of the tasks on their land. Illness can play a big part in
this, one participant complaining that “illness is a big problem, taking workers away
from our farm, not just the sick“ (Ntchisi focus group 1), alluding to the problem of
carers also being taken away from the farm. Another participant spoke of having to sell
livestock in order to hire labour and another discussed a lack of labour due to his
children going to school. Some participants also spoke of themselves going to other
villages in order to look for ganyu work, taking them away from the farm at key times.
This strain on a labour force leads to families prioritising household requirements, such
as immediate food supply and school fees, ahead of potential diversification on the
farm.
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In Rumphi, most participants hire labour for their farms to help with the weeding and
harvesting of their tobacco crop: “my household all work on the field but we need
additional labour to help with the volume of work at the busiest times” (Rumphi focus
group 1). Others said that many people come to Rumphi looking for ganyu work due to
the tobacco farming. These labourers are either paid on a day-to-day basis or through a
form of contract, when an agreement is drawn up before the work begins (how payment
will be made, whether it will be money or a share of the harvest for working on the land
throughout the agricultural year, example agricultural calendar in figure 7.2). The head
of the household makes decisions about labour and workforce at each site, along with
some discussion with the family as a whole. A healthy workforce and the opportunity
to hire extra labour on the farm allow a household the opportunity to consider taking
risks with their agricultural strategy, increasing the likelihood of diversification on the
farm.
Woodland resources
At each of the focus groups one of the discussion points directly concerned the
woodland resources around the participants’ homes and villages. The consensus from
all three sites is that the natural woodland around the homes and villages of the
participants has decreased markedly in recent years.
Various reasons are given for the decrease in the natural woodland. In Neno,
participants said that “travelling distances to collect firewood are increasing” (Neno
focus group 1) and discussed the ‘problem’ starting in the 1990’s “with the refugees
from Mozambique” (Neno focus group 3). Others believed that the change was much
more recent: “population growth with the development within the district has led to
more people cutting down trees to clear land and to burn bricks” (Neno focus group 1)
and “people are moving into the district and opening up lands for cultivation” (Neno
focus group 3) were comments made by participants; this particular issue was also
discussed in the national press (Shonga, 2007). Another major factor adding to the
increased depletion of the woodland comes from people burning wood to create
charcoal for sale on the roads into Blantyre. According to Kambewa et al. (2007), most
of Blantyre’s charcoal is sourced from the Neno/Mwanza area (figure 7.23).
Participants discuss solutions to the depletion of natural forest “although people are
cutting trees for construction, they are planting trees in order to replace those lost”
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(Neno focus group 1), “we are replanting with fast growing trees like bulugama
[Eucalyptus spp.] and pine” (Neno focus group 3). Others lament the lack of protected
land, saying “we don’t have enough forest reserves to protect the trees in our area”
(Neno focus group 3).
Figure 7.23: Charcoal kiln, TA Symon, Neno (source: Kambewa et al. 2007)
In Ntchisi, the problem is perceived to have started earlier than in Neno and appears to
be more advanced. Participants say that people have started planting in order to replace
those lost trees (mainly because of firewood extraction) but they are still struggling to
get firewood: “there is now no forest left to get our firewood, we have to walk long
distances in order to reach areas where we can collect” (Ntchisi focus group 3). Others
have taken a different approach, taking it on themselves to become self-sufficient in
firewood: “I am planting more trees so that I can get my firewood from my own land”
(Ntchisi focus group 3). Alongside the depletion of the forest, participants in Ntchisi
discuss one of the negative outcomes of forest depletion – excess run-off: “now that the
forest has gone we get much more run-off, this creates more soil erosion and destroys
the soil and crops that we have” (Ntchisi focus group 2).
In Rumphi, opinions were mixed between the groups, with some participants saying that
they still collect firewood from the natural woodland and others saying that firewood is
very difficult to find. All agreed, however, that the forest is declining. The main
problem seems to stem from the increase in and popularity of the tobacco industry: “the
main reason for the lack of trees is the use of tobacco gaffas” (Rumphi focus group 1),
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“the problems with our forest came from the tobacco, people cutting down trees in
order to make their gaffas” (Rumphi focus group 2), “the problem started in the 1990’s
with tobacco farming and the problem will only get worse” (Rumphi focus group 3).
Others blame the decline in woodland upon more general development “new homes are
being made with bricks which require firewood to burn them; we didn’t do this in the
past” (Rumphi focus group 3). The problem with the natural woodland is encouraging
people to plant more trees on their own land: “because the trees have gone, we are now
planting more trees to replace them” (Rumphi focus group 3). The all-female group
however, complained of getting “very little firewood” (Rumphi focus group 1) from
their own land.
Trees
In general, across all of the focus groups, participants state that they are now planting
more trees than they have done in previous years and they appear to view trees as a
benefit for their farms and their livelihoods. The difference between the focus groups at
the three sites seems to be in the intensity of tree use and propagation rather than
whether or not participants use trees.
In Neno, there is a difference between the all female (group Ne1) and the all male
(group Ne3) focus group. Group Ne1 (male) say that while they plant trees, they do not
do so on a regular basis, “I do buy some seedlings from some villagers that grow them
for sale” and “I intend to plant more trees in the future”. Those in group Ne3 (female)
speak of trees and tree planting as a business opportunity, “we used to plant, we were
taught by Forestry how to make nurseries, but it was not as organised as today. There
are more nurseries and more markets than there used to be” and they also talk of
planting more trees now than they used to. Those in group Ne2 (male) say that
“Government has always been advising us to plant”. Participants in this group now
make more effort to plant than they previously have, finding trees beneficial for poles
and also for the sale of fruits and nuts.
In Ntchisi, the picture is a little different. Group Nt1 (male) discussed village-owned
tree nursery systems, from where they buy seedlings at low prices. These nurseries
have been in place for a number of years, though they are not set up every year. The
head of the household is in charge of planting the seeds/seedlings and decides what,
when and where to plant; however, everyone from the household is involved with the
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actual planting. Members of group Nt1 are now planting more Toona ciliata,
Faidherbia albida and Acacia polyacantha and also discussed moving wildlings from
the natural woodland onto the farm. Participants in group Nt2 (male) discussed being
taught how to make nurseries by both their parents and the MoA; their parents made
their own nurseries every year, starting in the 1980’s. Participants also stated that there
“used to be more trees that added fertility to the soil, like nsangu (Faidherbia albida),
we would like to plant more of these trees”. Participants of this group agreed that
people are now planting more trees than previously: “as the natural trees have
decreased people have planted more in order to replace them”, “people also plant in
order to stop soil erosion as, over time, people have opened up cultivable land on slopes
(due to the increase in pressure on land), this has increased problems with run-off and
soil degradation”. This increased tree planting was backed up in discussion with
Department of Forestry staff in Ntchisi (Informant E, 2007, pers. comm. 7th August). In
the all female group (Nt3), participants said that they would like to plant more trees that
provide firewood.
In Rumphi there was again a mixture of views from the three focus groups, ranging
from those who are practising relatively intensive tree planting/management and those
who are much less concerned. Group Ru1 said that most of them started planting trees
in the 1980s/1990s. Planting is done by anybody within the household, though the head
of the household (usually male) makes the decisions. Participants in this group spoke of
uprooting wildlings from the natural woodland and moving them onto the farm, though
they complained of the scarcity of land, which leaves them very little opportunity to
plant. They recognised Faidherbia albida as a tree that brings great benefit “nsangu
[Faidherbia albida] is only pruned for its branches, even though it is the best firewood;
this is because of the benefits that it gives to the soil. There is a very big difference in
the quality of the crops that are planted around nsangu compared to those planted near
bulugama [Eucalyptus spp.]” (Rumphi focus group 1). Farmers in group Ru2 learnt to
plant trees and to establish nurseries from their parents and they have done this for
many years; each now has their own nursery. Participants in this group are planting
Eucalyptus spp. to replace the natural forest that has been lost. Group Ru3 also
discussed the benefits of Faidherbia albida, saying that “when you plant nsangu you do
not need to use fertiliser, the crops grow so well. This helps to save money or to use
more fertiliser in other areas of the field”. Participants in group Ru3 said that they do
not know how to make and manage tree nurseries and so rely upon Government
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nurseries that are run by the Department of Forestry. The type of trees that they plant
has changed over the years. Their parents used to plant Mangifera indica, Gmelina
arborea and Toona ciliata, but they now plant Eucalyptus spp. and Citrus sinensis. The
participants are unanimous in saying that people now plant more trees due to the lack of
natural ones.
Propagation
Participants recorded four separate types of propagation for trees: those that grow
naturally, those that are moved as wildlings, trees that are planted directly from the seed
and those that are raised in a nursery to be transplanted as seedlings. Each of these four
methods require varying degrees of effort and care and can be used as indicators of
increased intensification of tree planting (Arnold, 1997a; Bradley, 1991; Dewees,
1991).
Participants from Neno practice all four of the above-mentioned techniques. There
were many species mentioned that grow naturally, mostly indigenous. Trees that are
planted directly from seed included Mangifera indica, Persea americana and Sesbania
sesban. Species that are transferred onto the land as wildlings, from the forest included,
Uapaca kirkiana and Pterocarpus angolensis. Participants also mentioned moving
wildlings from within their own land into more advantageous parts, this applies to Musa
paradisiaca, Persea americana and Mangifera indica, “if I find a young seedling
growing under a good tree then I will move it and re-plant it so that it can flourish”
(Neno focus group 2). Farmers may have nurseries for fruit tree species, including
Citrus reticulata, Citrus sinensis, Macadamia integrifolia, Prunus persica, and Carica
papaya, but non-fruit trees are sourced from outside nurseries: Eucalyptus, Senna
siamea, Azadirachta indica and Pinus spp.
As in Neno, participants in Ntchisi record a large number of indigenous trees that grow
naturally on their farms and are carefully avoided as the land around them is cleared.
The only tree that participants record planting directly from seed is Mangifera indica.
Participants also move Mangifera indica if it is found growing in shaded parts of their
land; this is also the case with Prunus persica, Citrus sinensis and Psidium guajava.
Toona ciliata is sometimes transferred to the farm when it is found growing wild.
Participants in Ntchisi record a large number of species that they grow in nurseries and
then transfer onto their land. These include Eucalyptus spp., Gmelina arborea, Senna
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siamea, Afzelia quanzensis, Faidherbia albida, Toona ciliata and Psidium guajava. In
discussions at the MoA office in Ntchisi, Informant F said that deforestation and
increasing land pressure was encouraging farmers to bring more trees onto their farm
(Informant F, 2007, pers. comm., 7th August).
In Rumphi, as with both of the other sites; a large number of indigenous trees are left to
grow on the farm as the land is cleared. Participants in Rumphi focus groups plant two
species directly: Mangifera indica and Psidium guajava. One farmer spoke of
transplanting wild Toona ciliata from the forest onto his farm. However, he says that he
is now unable to continue this practice as Toona ciliata are now very rarely found
growing wild. Species that are recorded as being transplanted included Faidherbia
albida, Psidium guajava, Pterocarpus angolensis and Afzelia quanzensis. Participants
in the third focus group in Rumphi could not access any nurseries and so do not record
any species that they source from nurseries. Those farmers in groups 1 and 2, practice
nursery transplanting of Faidherbia albida, Eucalyptus spp., Senna siamea, Gmelina
arborea and Citrus sinensis. Informant A suggested nursery cultivation is popular in
Rumphi (2006, pers. comm. 23rd November).
Understanding the different types of propagation practiced by farmers is important as it
helps to identify a gradient of intensification in tree use. The gradual intensification of
on-farm tree management is evident in how much labour resource and time a farmer is
willing to devote to improved propagation techniques. Those farmers that are
maintaining naturally germinating indigenous species on their land are displaying the
lowest intensity in their tree management. Slightly more intensive and deliberate are
those farmers who are transplanting wildlings from the natural woodland onto their
farms and those who are collecting seedlings from selected trees to directly plant on the
farm. The next level of intensity involves those farmers who are sourcing seedlings
from outside nurseries; farmers are deliberately selecting and planting certain species in
order to provide desired benefits on their farms. Once planted, farmers will use labour
resource in order to care for these trees and to make sure they prosper and provide the
benefits for which they were planted. The most intensive form of propagation
witnessed is farmers that are deliberately selecting and raising their own tree nurseries
to provide both for their own farms and, often, to sell/provide to other members of the
community. These tree nurseries require considerable labour resource to care for and
raise the seedlings and then to transplant them onto the farm.
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Most important trees
During each of the focus groups the participants were asked to consider the most
important species they manage on their farms. In order to get a better idea of
participants’ perceptions of trees, they were also asked to decide upon the reason why
the species is amongst their five most important. The results of these discussions show
the species chosen (see tables 7.6 to 7.8) and how the reason behind the choice varies
across the groups and, to a greater extent, each site.
Table 7.6: Most important trees ranked by focus groups in Neno
Group Ne1 Group Ne2 Group Ne3
Tree Use Tree Use Tree Use
1st Eucalyptusspp. Poles
Macadamia
integrifolia Fruits
Macadamia
integrifolia Fruits
2nd Terminaliasericea Fruits
Mangifera
indica Fruits Citrus trees Fruits
3rd Pterocarpusangolensis Timber
Persea
americana Fruits
Mangifera
indica Fruits
4th Mangiferaindica Fruits
Sweet
Apple Fruits
Musa
paradisiaca Fruits
5th Perseaamericana Fruits
Eucalyptus
spp. Poles
Eucalyptus
spp. Poles
In Neno (table 7.6), the majority of favoured species are fruit trees. The fruit is sold or
eaten directly in the household. Mangifera indica is almost solely for consumption,
whereas Macadamia integrifolia is almost solely for sale. The reason behind
Macadamia integrifolia being placed first by groups two and three is likely to be the
focus on its production in the area by SUNESMA (this could also have been influenced
by the support being given to the study by SUNESMA (see section 3.7.8 for a
discussion regarding the relationship with organisations during the research)).
Eucalyptus spp., used for construction poles, is considered to be important by each of
the three groups. Participants in group 1 also name Pterocarpus angolensis, a timber
tree, as one of the most important trees that they own.
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Table 7.7: Most important trees ranked by focus groups in Ntchisi
Group Nt1 Group Nt2 Group Nt3
Tree Use Tree Use Tree Use
1st Toonaciliata Timber
Mangifera
indica Fruits
Eucalyptus
spp. Poles
2nd Eucalyptusspp. Poles
Faidherbia
albida
Soil
fertility
Senna
siamea Firewood
3rd Sennasiamea
Soil
fertility
Senna
siamea Poles
Acacia
polyacantha Firewood
4th Jacarandaspp.
Soil
fertility
Eucalyptus
spp. Poles
Mangifera
indica Fruits
5th Faidherbiaalbida
Soil
fertility
Pericopsis
angolensis Firewood Sanga Firewood
In Ntchisi (table 7.7), the choice of trees varies considerably across the three groups
with 9 different species chosen and several different uses for these species. Group Nt1
named Toona ciliata as the species they considered to be the most important, because of
the high quality of timber that it yields. Although Toona ciliata is considered the most
important species, the groups’ choices overall show that they see soil fertility and
conservation as being important, selecting three species for the benefits that they give to
the soil. Group Nt2 choose species with a mixture of uses: Mangifera indica is their
most important tree for the fruit that it provides (for their family’s consumption). Group
Nt2 also values Faidherbia albida for its nitrogen-fixing qualities, Senna siamea and
Eucalyptus for poles and Pericopsis angolensis for firewood. Group Nt3 (due to its all
female make-up) concentrates upon firewood as the most important use for the species
that they choose, naming Senna siamea, Acacia polyacantha and Sanga (an unidentified
indigenous tree) in their top five species, primarily for this use. Eucalyptus spp. is
considered the most important species for its use as a construction pole.
The species chosen by each of the groups help to distinguish their tree management
strategies. It could be argued that group 1 are using their trees in order to look to the
future, concentrating on improving the quality of their soil so that they are able to
harvest better yields. Group 2, meanwhile, appear to have a more mixed choice, with
some trees used in order to feed the family, others to provide fertility, some to provide
poles and some for firewood. Group 3 can be considered, for the most part, to be living
in the present; the trees that they value most are those that supply firewood for their
own use, fruits for home consumption and building poles, also for their own use.
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Table 7.8: Most important trees ranked by focus groups in Rumphi
Group Ru1 Group Ru2 Group Ru3
Tree Use Tree Use Tree Use
1st Faidherbiaalbida
Soil
fertility
Faidherbia
albida
Soil
fertility
Mangifera
indica Fruits
2nd Eucalyptusspp. Poles
Eucalyptus
spp. Poles
Eucalyptus
spp. Poles
3rd Mangiferaindica Fruits
Citrus
sinensis Fruits
Citrus
sinensis Fruits
4th Sennasiamea Poles
Persea
americana Fruits
Toona
ciliata Timber
5th Toonaciliata Timber
Toona
ciliata Timber
Faidherbia
albida
Soil
fertility
In Rumphi (table 7.8), the choices of species are similar across the three groups, leaving
a total of only seven species. Three of the species are picked by each of the groups.
These include Faidherbia albida, which is considered to be the most important species
by participants in both group Ru1 and group Ru2, due to its benefits for the soil. The
second most important species in each group is considered to be Eucalyptus spp.;
participants in each group believed that this tree was important because of its use in
building gaffas and tobacco sheds. The third species that is chosen by each group is
Toona ciliata; all three state its use for timber as the reason why it is amongst the most
important trees that they own. While groups Ru1 and Ru2 consider Faidherbia albida
as their most important tree, participants of group Ru3 consider this as only the fifth
most important and, instead, consider Mangifera indica to be the most important species
due to its fruits that are used for home consumption. Participants in group 3 also rank
Citrus sinensis as another important fruit tree, though these fruits are much more likely
to be for sale than for consumption within the homestead.
The choice of species by the focus groups at each site gives an insight into their
perception of trees. The groups in Neno overwhelmingly prioritise fruit tree species,
many of which are for home consumption and suggest a low intensity approach to tree
management, similar to that described in the district in chapter 5 and most similar to
that practiced in farmer group 2. The variety of uses chosen by groups in Ntchisi, hints
at their preference for multi-purpose species. The species chosen hint at a more
deliberate tree planting/management strategy than in Neno. In Rumphi, focus groups
each chose a similar range of species, prioritising soil fertility and construction
materials used to supplement tobacco production.
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Problems with trees
The final discussion point considered the problems focus group members have with
trees and tree planting, allowing participants to discuss problems with their trees that are
in-situ and also any constraints that prevent them planting more trees.
In Neno, the participants were mainly concerned with problems affecting existing trees
(i.e. those already planted and established). Members of group Ne1 complained of
problems with termites attacking their fruit trees, whilst those in group Ne2 complained
of termites and other pests that “attack the naches (Citrus reticulata) if there isn’t
sufficient rain”. Those in group Ne3 discussed attacks from ants and aphids on their
trees. As well as problems with pests, participants in groups Ne2 and Ne3 also
discussed issues with planting trees. They don’t believe that a lack of space is a
constraint at the present time and participants in both groups also state that seed and
seedling provision isn’t a major problem for them, although one participant discussed
how he would like to plant Faidherbia albida but is unable to do so because he cannot
source the seeds.
In contrast to Neno, groups in Ntchisi seemed to be more interested in discussing
problems with tree planting than with the trees that are already established. They do
discuss some problems with termites attacking established trees and seedlings, as well
as saying that some trees (notably Eucalyptus spp.) create problems themselves by
exhausting the soil around the area that they grow. The problems participants
experience with planting varies across the three groups. Those in group Nt1 complain
that they do not have enough land to spare in order to look after trees as they require all
that remains for crops. They also say they face problems with people cutting down their
trees without permission, making them wary of planting more. Poor seedling
availability is also discussed. Group Nt2 found seeds and seedlings hard to come by
and complain that they “do not have enough time to spare in order to look after trees”,
which they considered to be too time-intensive. A lack of fertiliser for use on the trees
is also considered problematic. Participants in group Nt3 mention a separate problem
with resources - the lack of polythene tubes (in which to plant seedlings) and watering
cans.
Of the discussions conducted in Rumphi, only the first group (Ru1) discussed any
problems with their standing trees (the ‘usual’ termite issue, especially with young
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seedlings). Most of the discussion within the groups in Rumphi concentrated on tree
propagation. All three groups mentioned the poor availability of seeds and seedlings in
their area; all agreeing that more should be available. Group Ru1 discusses a problem
with the amount of land available and the amount of land required in order to plant
trees, they also consider there to be a lack of polythene tubes. Participants in group Ru2
discuss a lack of available space in which to plant trees and say that they are unable to
spare enough time (away from their crops) in order to be successful in propagating
trees; they also complain about a lack of polythene tubes. Participants in group Ru3
don’t mention problems with space or with time constraints but do complain about the
difficulties that they tend to encounter when attempting to find nurseries to source
seedlings from.
7.7 Conclusion
This chapter uses an in-depth, ‘on the ground’ approach to try and un-pick the main
issues that have arisen throughout the research. It is clear that these issues are complex
and that there are many inter-relating factors that influence a family’s decision to
plant/manage trees. The approach taken during this chapter has broadened the
discussion and has avoided some of the limitations that are inevitable throughout the
(equally important) earlier, quantitative approach that allowed the groups to be
characterised.
The in-depth approach, as well as giving detailed knowledge regarding individual
households, allows for a closer look at the group membership as a whole and helps to
generalise a more realistic ‘on the ground’ picture, bringing farms to life and giving
more information regarding how individuals perceive their relationship with trees on
and around their farm and homestead.
Chapters 5 and 6 concentrated on the socio-economic characteristics of households that
are necessary in order to distinguish them at a base level. From the survey data used in
these chapters it has been possible to get a picture of tree use amongst each site/group,
allowing for broad distinctions to be made between them. This chapter, through its
qualitative methods, gives more insight behind the reasons why people plant and
manage trees, distinguishing between groups by the reasons why they do/don’t plant.
245
Households in group 4 are those most heavily involved with their trees, using them
intensively on their farm and integrating trees into a more intensive agricultural
strategy. These are young, educated farmers who have been exposed to new
ideas/techniques, are keen to try these and take up those that they see as being
beneficial. These families’ trees are intensively managed, which is in contrast to
households in group 2. These families are in complete contrast socio-economically in
the fact that they are elderly and uneducated and also appear to be at the other end of the
scale when tree planting/management is taken into account. The older, impoverished
household heads are unable (or unwilling) to invest the resources that are necessary to
take tree planting/management to anything beyond a casual level, where they are likely
leave some indigenous species on their land and possibly plant a small number of exotic
trees. Trees do not appear to fit into their subsistence plans.
The difference between groups one and three appears to be subtle in comparison. While
the socio-economic characteristics are as strongly contrasting as those between groups
two and four; group 3 consisting of young, poor families and group 1 of older and
wealthier families; the distinction between attitudes to tree planting/management appear
much closer at first glance. The case study work, however, enables differences to come
to the fore. While the relatively wealthy households in group 1 plant/manage trees on a
similar scale to those in group 3, their relative abundance of resources suggests they
would be able to invest more into these techniques if they were seriously looking to
intensify their farming through trees. Families in group 3 do not have this abundance of
resources, yet still seem to invest as much, if not more, of their resources into tree
planting/management.
Alongside the distinctions between the individual groups that emerge from the case
studies and ‘model’ (synthetic) farms, the focus group and individual interview work
sheds light on the more general trends regarding tree planting/management in Malawi.
Taking account of a range of views, from a range of backgrounds, a picture emerges of
increased acknowledgement of tree propagation as a genuine answer to decline of
natural woodland. Farmers are well aware of the benefits and disadvantages of having
trees on and around their farms and are able to make clear, informed decisions regarding
tree planting. Farmers have strong views on what has created the lack of natural
resources in their area and tend to consider trees as beneficial for a wide range of
reasons.
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As well as the decline in natural resources, other factors appear to be encouraging an
increase in tree planting/management on the farm. Increased pressure on the
agricultural land is leading to a decline in fertility and although farmers appear keen to
use fertiliser in order to rectify this problem, availability and price makes tree
planting/management a more attractive option for many farmers. A lack of labour
resources, especially at important points on the agricultural calendar, will constrain tree
planting/management, pushing it further down the list of household priorities. An
abundance of resources, however, presents opportunities to diversify and intensify a
family’s tree management. The introduction of commercial crops, such as tobacco, also
appears to drive tree planting. Introducing farmers to markets and increasing the
demand for certain products (construction materials etc...), results in farmers providing
these resources from their own land and also opens up the opportunity for small-scale
commercial tree planting. These same pressures that lead to an increase in agricultural
intensification also appear to drive increased tree planting/management on the farm.
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Chapter 8 – Discussion
8.1 Introduction
This chapter interprets the empirical evidence presented in chapters five and six, adding
to the discussion in chapter seven and linking the findings back to the literature,
reviewed in chapter two. It directly addresses the research questions, set out in chapter
three, that formed the basis of the research methodology.
8.2 Contextualisation
The discussion of the relevant literature positioned this research within a wider context
of natural resource management and the impact of increased population pressure,
analysing the existing knowledge and theory that underpins this research. This section
summarises the key aspects identified through the review of existing knowledge,
highlighting how these key aspects help to form the research objectives that have driven
the study.
As Boserup (1965) asserts, population increase has a major affect upon the land use
practices of smallholder farmers. An increase in population means that there are more
mouths to feed and there is increased pressure on land, leaving little opportunity for
expansion. The need to produce more from the same, or smaller land, requires farmers
to use their land in a more intensive fashion, increasing inputs into the farm (frequency
of cultivation, labour, fertiliser use, improved seeds, animal traction, mechanisation and
changes to landscape such as irrigation or soil conservation measures (Carswell, 1997))
in order to increase output (Mortimore and Tiffen, 1994; Lambin et al. 2001; Mortimore
and Harris, 2005). Despite its importance, population is not the sole driver of
intensification. Labour, capital, infrastructure (including necessary institutions,
transport links and education) and opportunity (market access) are also required to
facilitate intensification (Carswell, 1997; Lambin et al., 2001; Mortimore and Harris,
2005; Mortimore and Tiffen, 2004; Tiffen and Mortimore, 1994).
Trees play key roles in maintaining and restoring the physical environment needed to
sustain crop agriculture and helping to sustain the rural household economy (Arnold,
1997a). As the pressure on land rises and local areas of forest and woodland decline,
farmers tend to shift the production of valued forest outputs onto their own land (on
their farm and around their homestead) (ibid). Trees may be integrated into agricultural
systems in many different ways. They can provide food, building poles, timber,
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medicines, fodder, soil fertility improvement, shade from the sun, protection against soil
erosion and boundary demarcation.
Whilst the increased use of trees in an agricultural system can be judged by the number
and types of trees that are protected/planted/transplanted, the methods of propagation
that a farmer uses are equally as important. The intensification of a tree management
system is evident in how much time and effort a farmer devotes to improved
propagation and management techniques (Bradley, 1991; Arnold, 1997a). Systems
range from passive management (see section 2.5), where forest cover is locally
abundant and trees found on farms tend to be naturally regenerated, through to the
transplanting of naturally germinated seedlings, then direct planting and finally on to
systems where farmers invest considerable time and resources in developing their own
tree nurseries.
Despite the benefits they provide, there are a number of constraints that may affect a
farmer’s ability to plant/manage trees on their farm and around their homestead. The
main ones are:
Land
A shortage of land can cause a farmer several problems; however, it doesn’t appear to
significantly discourage tree planting/management (Warner, 1997). More likely to
affect a smallholder’s choices when planting trees are the issues of security and tenure.
If farmers are uncertain of their continued right to land they may well be dissuaded from
making long-term investments in their farm (Migot-Adholla et al., 1991). Studies have
found that increased rights over the land encouraged tree planting on the farm (Dewees,
1995b; Place and Otsuka, 2001), whilst differing inheritance systems may do the
opposite. Hansen et al. (2005) found that in situations where sons and daughters are the
likely heirs to the land, tree planting may be increased when compared to systems where
land is inherited by nieces or nephews.
Labour
The availability of labour may have a bigger impact upon tree planting decisions than
the availability of land. The impact of out-migration (Warner, 1997), schooling, ganyu
labour (Alwang and Siegel, 1999; Whiteside, 2000) and disease/illness (Sanchez et al.,
1997; Stover and Bollinger, 1999) on the workforce is likely to push tree
planting/management down the list of a household’s priorities. This is especially
important at key times in the agricultural calendar. The best time for the out-planting of
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seedlings coincides with key times for planting and weeding crops. On the other hand,
the relatively low labour inputs required for tree planting and maintenance may provide
an attractive option for households with a general shortage of labour (Dewees and
Saxena (1997b)).
Capital
Capital is important, for, although the costs of establishing and maintaining trees are
low, any investment costs are risky for a farmer in the face of uncertain returns
(Dewees, 1995a). This is compounded by the difficulty that smallholders’ find in
accessing credit. Although a lack of capital may hinder a farmer in obtaining a
preferred species or a large number of seedlings, it is not considered to be a major
constraint when considering tree planting/management (Warner, 1997). It is also the
case that farmers may use trees as a form of capital by planting them in a woodlot, ready
to harvest when required (Dewees, 1995b; Dewees and Saxena, 1997a; 1997b).
Market access
The access to appropriate markets encourages agricultural intensification (Tiffen et al.
1994, see section 2.2). Trees are no different to this and areas where there are
appropriate markets for tree-based products (fruits, woodfuel, poles and timber)
stimulate farmers to plant the appropriate species (Warner, 1997; Leakey et al. 2006).
Unsatisfactory market conditions may discourage smallholders from planting and
managing trees on their farm.
Cultural attitudes
Cultural attitudes have an influence upon tree planting decisions, with some
encouraging and some discouraging planting. In certain places, trees or wooded areas
may be of cultural or religious importance (Arnold, 1997a), whilst, elsewhere, cultural
beliefs can create reluctance to plant certain species (Warner, 1997). The division of
labour between men and women also creates issues with tree planting (women often
being considered as users, not owners of resources (ibid)); in sub-Saharan Africa men
traditionally plant and own trees, having important implications for agroforestry
adoption (Meinzen-Dick, 2006). Due to the outmigration of many men, women now
head a high proportion of rural households, suggesting that tree planting would decline
in these households. However, studies have shown that women are, in some areas,
actively involved in tree planting (Bradley, 1991; Scherr, 1994; Rocheleau; 1988;
Rocheleau and Edmunds, 1997).
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Adoption of agroforestry programmes
Farmer adoption of agroforestry techniques/programmes is a key component. Research
has historically concentrated on the scientific and technological aspects of agroforestry
(Mercer, 2004; Leakey et al., 2006) whilst interventions have tended to concentrate
upon offsetting deforestation and environmental damage from the excessive removal of
tree cover for woodfuels and other basic needs through stabilising and improving small
farming systems (see Bradley and Campbell (1998) in which they discuss the ‘woodfuel
crisis’ in Zimbabwe). Arnold and Dewees (1998) instead suggest that tree management
programmes must focus on farmer livelihood strategies and the dynamics of rural
change. The drivers of rural change and the resultant activities must be taken into
account when considering these kinds of programmes.
Relevant research has been fragmentary, focussing on particular aspects of
management. Not enough is known about how these different factors combine in order
to stimulate intensified tree management. The gap in the existing research requires a
concerted study, upon all relevant aspects of smallholder management over a period of
agricultural intensification, to identify potential ‘trigger’ points that encourage
intensified smallholder tree management.
8.3 Research questions
The discussion of the existing literature highlighted a gap in the current knowledge
which led to the articulation of five research objectives and, from these objectives, five
research questions. Chapters five, six and seven present the empirical data that were
collected to address these questions. These empirical findings are discussed and
interpreted in section 8.4. The research questions are as follows:
1. What trees are planted on farms at each of the three sites, when, why and by whom?
How does this vary over a gradient of intensification?
2. What constrains or encourages Malawian farmers when making decisions about on-
farm tree planting and management?
3. As Malawi’s population increases and pressure on the land intensifies, what changes
occur in smallholders’ off-farm woodland resource use?
4. How does the effort invested in on-farm tree management in Malawi differ over a
gradient of agricultural intensification?
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5. Why do many agroforestry programmes seemingly fail to find ‘purchase’ or address
adequately the needs of smallholders (is there a failure to address the intensification
gradient)? What lessons can be learnt from these programmes?
8.4 Discussion of empirical findings
8.4.1 What trees are planted on farms at each of the three sites, when, why and by
whom? How does this vary over a gradient of intensification?
This question is largely addressed by the tree data, presented in chapters 5 and 6. These
data, taken from the household questionnaire survey, include the type of species owned,
their use, the method of propagation, how they are managed and who looks after them.
Information is also used from the case study households and focus groups featured in
chapter 7.
Many of the trees kept on the farm are indigenous species. These are either left
standing when the land is cleared for cultivation or naturally germinate and are left to
grow; others are transplanted, either from the local woodland or, in some cases, from
other parts of the farm where their presence is considered to be less advantageous.
Farmers plant some species directly from seed (e.g. Ne2, Nt45 and Ru46), whilst others,
often exotics, are planted in nurseries before being transplanted onto the farm (e.g.
Nt25, Ru3, Ru7, Ru19 and Ru49). The process of nursery cultivation involves a
considerable amount of deliberate planning/management and is evidence of an intensive
form of tree husbandry.
A number of common species are found on farms across all sites and within each of the
farmer groups. Three of the four most common species are fruit trees, Mangifera
indica, Psidium guajava and Musa paradisiaca. Alongside these fruit species,
Eucalyptus spp. is widespread across all sites and farmer groups (see table 5.11 and
section 6.4).
These indigenous fruit trees do not tend to be intensively managed. Some are planted
directly from the seed; however, most are left naturally to germinate within the field and
around the home. There are low-level management issues regarding these fruit species.
Generally, when clearing their land for cultivation a farmer will decide which tree
seedlings to remove and which ones to leave to grow. Although this is a passive form
of management there are subtle distinctions in strategy that indicate increased
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management. Some farmers consider where the seedling has taken root and use this as
the basis of the decision over whether or not to keep the seedling. If the seed appears to
have been from a healthy and productive tree then the seedling will be transplanted to
another area of the farm to avoid competition with the established tree: “I take guava
[Psidium guajava] seedlings from underneath these trees that were planted by my
father, they give good fruit and so I move at least one seedling each year and plant it
elsewhere. This helps them to prosper” (Farmer Ru10); “usually I plant mango directly
from the seed, though if you want a ‘good’ tree then you have to take a seedling from
underneath a tree that produces good fruits” (Farmer Ru20). Similar situations were
discussed within focus groups in Ntchisi (group 1) and Rumphi (groups 2 and 3).
Eucalyptus spp. require more intensive management than these fruit species. Most
households in the survey have either bought or been given seedlings (either from
friends, relatives or through a government or NGO programme). Eucalyptus spp. tend
to be planted along the boundary of a field or in a small woodlot (see section 7.5 for
farm case study maps). The trees are managed as they grow, with farmers coppicing
them to provide poles and, in some instances, timber and firewood. A small number of
farmers cultivate their own Eucalyptus spp. seedlings in nurseries. Although, like the
indigenous fruit species, Eucalyptus spp. are widespread throughout the survey
households, the differing levels of management allow for some distinctions to be made
between households that grow them. Those households that are creating their own
nurseries practise a more intensive form of tree management, looking to use these trees
for financial benefit, sometimes selling seedlings to friends and neighbours, though
more often producing poles for sale at market. These households tend to be in group 4
(e.g. farmers Ne24, Nt30, Ru3, Ru12, Ru17, Ru28, Ru49) or group 1 (e.g. farmers Ru7,
Ru23, Ru29, Ru48, Ne9, Ne19, Nt45).
Because they are ubiquitous, these species are poor discriminators of intensification.
Other species offer better insight.
A clearer distinction between the three sites is the prevalence of fruit trees in Neno.
Nine of the twelve most popular species in the district are fruit species, a far higher
proportion than in Ntchisi or Rumphi. As shown in chapter 4 (section 4.8.10), fruit
trees are popular district-wide in Neno. This also became apparent during focus group
discussions, where each group ranked at least three fruit trees amongst their most
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important species (see table 7.6). The reason for the prevalence and popularity of fruit
species in Neno is, in part, due to the ease of propagation and the age of household
heads. The district has traditionally been known for its fruits (especially Citrus
reticulata) and there is an established market for them (GoM, 2007), thus giving them a
commercial value, allowing farmers to grow fruits to sell as well as to consume.
Although many of the most popular species are naturally regenerating, some of the
citrus fruits have grown from grafted seedlings that require a degree of skilled
management before planting.
The TWINSPAN table (section 5.7.1, table 5.13) highlights the distinctions between the
species found at each of the three sites. It is clear from this table that households in
Ntchisi keep a larger range of indigenous species than their counterparts in Neno and
Rumphi. A large number of these indigenous species have been left to germinate
naturally. Their presence is a sign of passive tree management.
Faidherbia albida is found at each of the three sites and across each of the four farmer
groups, though its prevalence varies. Very few households in Neno keep Faidherbia
albida on their farm. It was difficult to determine why this was the case, as the climate
is similar to the other sites, though farmers in Neno focus group 2 complained that the
seeds were scarce in the district. The tree is most abundant in Rumphi, where farmers
value it very highly due to its nitrogen fixing properties (evidenced by its high ranking
in each of the focus groups, table 7.8): “there is a large difference between maize that is
planted near nsangu [Faidherbia albida] and that planted elsewhere” (Rumphi focus
group 1). Many Faidherbia albida are left in fields to grow following the clearance of
farmland, with farmers often cautious about removing naturally germinating trees
during this process. Once a farmer sees a Faidherbia seedling he demarcates it so that
those working on the field know to be careful around it (discussed by farmers Ru7,
Ru10, Ru19). Farmers often build a small fence around such seedlings to protect them
from goats. As revealed by farmer Ru10, some farmers do not plant the tree
themselves, they wait for grazing cattle to eat the seeds and then scatter them as they
pass through the field, farmers believe that the manure is beneficial for seedling growth
(some farmers (including farmer Ru12) actively encourage their neighbours to let their
cattle feed on their land for this very purpose).
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A small number of farmers, mainly in farmer group 4 (e.g. farmers Nt25, Ru12, Ru17,
Ru19 & Ru28), cultivate Faidherbia albida nurseries. This intensive form of
management sets these farmers apart from their counterparts, particularly as it is not
necessarily for direct financial gain; rather the long term benefit to soil fertility.
Faidherbia albida trees take a number of years before they start to improve the yield of
a farm, making them a long-term investment, which indicates future planning and a
commitment to tree planting/management: “although it takes a long time to grow
nsangu [Faidherbia albida] I plant them as they help the maize to grow and mean I
have to purchase less fertiliser” (Farmer Ru12).
Some farmers directly manage Faidherbia albida on their farm. Farmers Ru10, Ru12
and Ru19 discussed planting seedlings at a distance of 5m apart, before gradually
removing trees and systematically increasing the distance between them, by 5m at a
time, until they are around 20m apart when fully grown (the trees that are removed are
used for firewood or in brick burning ovens; the branches are used as fences to protect
smaller trees). Farmer Ru10 uses his Faidherbia to improve the success rate of
transplanting seedlings. He digs a hole 60cm deep where he wishes to plant the
seedling before filling this with 30cm of topsoil from underneath a Faidherbia albida,
and covering this with the soil that he removed. This helps “the roots to reach the most
fertile soil so that the tree will grow to be healthy” (Farmer Ru10). Both the gradual
removal of the standing trees and the use of soil from underneath a Faidherbia albida
were techniques taught by extension workers.
The rationale of on-farm tree planting
There are many reasons why trees are planted on the farm and around the homestead.
However, before discussing the various reasons that predicate the planting and
management of trees it is important to consider how trees are perceived by farmers.
Farmers perceive trees and their benefits/uses in different ways and this clearly affects
the way that they interact with them. They appear to make certain distinctions about
their trees, dependent upon the type of species and its use. Some of the benefits that can
be gained from trees have long been known by farmers to come ‘from nature’. Key
woody resources, such as firewood, are not seen to be connected to the farm; rather they
are delivered by the natural woodland from where they are collected. Farmers are
unlikely to plant trees solely for firewood (as discussed by Warner (1997)), as this
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would require a large shift in the way that they perceive this resource. Evidence for this
can be seen in tables 7.6 - 7.8 which show the favoured species kept by participants at
each of the focus groups. Only Ntchisi focus group 3 (the all female group) mentions
firewood as one of the more important uses for the trees on their farm. This is, in part,
the case for all indigenous species. They are left on the farm when it is cleared for
cultivation and may well be transplanted when found naturally germinating in the field,
however, they are unlikely to be planted from seed or raised in a nursery (with the
exception of Faidherbia albida).
Exotic species are seen differently. They are more likely to be planted and more likely
to be raised in a nursery. In some cases, this may be due to their commercial potential:
“some farmers plant trees as though they are another crop, it is a business opportunity”
(Neno focus group 2); “now that the natural woodland is scarce there is a big market
for poles and timber” (farmer Ru7). Similar to the perceived differences between
indigenous and exotic species, there are differences in a farmer’s perception of
commercial and non-commercial species. Planting for commercial purposes can be
distinguished from planting trees that are for the benefit of the farm in the long term (for
future generations). Although it isn’t hugely expensive, investment of labour, time and
money into planting trees may require relatively swift and direct returns. This may
make a farmer more likely to plant Eucalyptus spp., Toona ciliata or Citrus sinensis as
they can see the considerable benefit that will be drawn from the sale of poles, timber
and fruits, respectively. Farmers in Ntchisi focus group 1 said “when there are markets
for poles, timber or fruits then it encourages us to plant these species”. In contrast,
Faidherbia albida takes a long time to repay the initial investment and provides a much
more subtle benefit, therefore, requiring a bigger ‘leap’ from the farmer as he/she has to
consider several years without any direct benefit from the tree (around 7-10 years).
Planting Faidherbia albida suggests that farmers are integrating trees into their general
agricultural strategy, replicating the benefits of fallowing (no longer possible due to
land pressure) or fertiliser (too expensive).
The benefits farmers gain from their trees
Alongside the types of species that a household planted/managed, their uses/benefits
were recorded (section 5.7). The most common uses across the three sites were natural
ones (domestic fruit, shade and medicine). Others differed on a site-by-site basis.
These different uses are commercial fruit, firewood, timber, building poles, brick
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burning and soil fertility. Households in Rumphi and Ntchisi display more similarities
with each other than with those in Neno. In Neno, farmers favour species that yield
commercial fruit, whereas in Ntchisi and Rumphi, they seem to prefer other commercial
uses, such as timber and building poles, due to the demand for building materials for
new homes and the influence of the tobacco industry (creating a demand for poles).
The benefits that farmers gain from their trees can help to indicate the amount of
pressure that there is on the land. In Neno, there are few species that are used for
firewood on the farm or around the homestead, suggesting that there may still be a
healthy natural resource base from where households are able to source their firewood.
This is backed up by information in the individual district profiles (GoM, 2007; 2006;
2002), showing that forest reserves make up 16.6% of the district in Neno, 10.4% in
Ntchisi and less than 1% in Rumphi. Likewise, the relative prevalence of species that
help to improve soil fertility or to prevent soil erosion in Rumphi and Ntchisi suggests
that there is increased pressure on farmland at these two sites and more intensive
commercial cropping taking place, creating a demand for improved soil fertility. Whilst
farmers in Neno may not have to be as concerned about the fertility of their land as they
are still able to practice some fallowing: “we have enough land and resource at present”
(Neno focus group 2); “we are still able to leave some land to fallow” (Neno focus
group 3), those in Ntchisi and Rumphi would seem to have moved to continuous
cultivation, degrading the fertility of their farm. This continuous cultivation has led
them to consider trees as a strategy to improve soil fertility and through this, improve
yields: “we plant nsangu [Faidherbia albida] so that we have to use less fertiliser”
(Rumphi focus group 3) “nsangu [Faidherbia albida] is only pruned for firewood, due
to the benefit that this gives the soil” (Rumphi focus group 1).
The popularity of species used for construction materials in Ntchisi and Rumphi, more
so than in Neno, has more than one reason. The first is the age of the respective
household heads. In Neno, the heads that took part in the questionnaire survey were, on
average, considerably older than their counterparts in Ntchisi and Rumphi. This age
difference suggests that households have a well established homestead and that a large
proportion of their children are already old enough to have established their own
separate household, consequently they do not require as much construction material.
This contrasts with Ntchisi and Rumphi, where households are fairly young and require
considerable amounts of construction material to establish their homesteads: “trees are
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needed for construction of new homes; these are being built with burnt bricks and so
require firewood for ovens as well as timber” (Rumphi focus group 3). The second
reason for the popularity of construction materials is more relevant to households in
Rumphi. A considerable quantity of the wood here is used for construction material, to
facilitate tobacco production. This is mainly through poles for tobacco gaffas and
sheds: “the problems with the forest came with tobacco crops...the main problem is
gaffa construction” (Rumphi focus group 2).
In Ntchisi, in particular, multiple use species are popular. At least four of the most
popular species could be classed as genuinely multi-purpose. The use of these multi-
purpose species (Eucalyptus spp., Acacia polyacantha, Senna siamea and Cordyla
africana) suggests that households in Ntchisi are trying to spread the benefits of their
trees. The preference for multi-purpose trees in Ntchisi is as expected by Warner (1997:
94), as discussed in chapter two (section 2.10). This suggests that farmers in Ntchisi are
practising a form of tree planting that is slightly risk-averse, making sure they benefit
from their trees whilst spreading the risk they take. Two of the multi-purpose species
are indigenous (Acacia polyacantha and Cordyla africana) and are likely to have been
left on the farm after it was cleared for cultivation. The other two species (Eucalyptus
spp. and Senna siamea) have been deliberately planted, so show evidence of a more
deliberately managed system.
Who is planting trees on the farm and around the homestead?
In Malawi, decisions regarding household matters, including agriculture, are taken by
the head of the household. This is largely the case with tree planting/management.
Despite the fact that tree planting/management is largely considered to be the domain of
the male, households headed by females also considered tree planting/management
decisions as the head’s to make. The head of the household decides whether to keep
certain naturally germinating seedlings when the land is being cleared as well as which
seeds or seedlings to source and when/where to plant them: “the head of the family
makes the decisions about trees but all members are involved in planting and caring for
trees” (Ntchisi focus group 1). A number of households (run by both males and
females) also discussed taking joint decisions when considering tree
planting/management (20% of the whole questionnaire survey sample; including
farmers Ne1, Ne7, Ne8, Ne27, Nt11, Nt25, Ru3 and Ru10).
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It is clear from the evidence presented in chapter 5 that there is greater engagement with
tree planting/management in Ntchisi and Rumphi compared to Neno, probably because
of the increased pressure on the land and the influence of commercial farming practises
(see Arnold and Dewees, 1998). Though this allows us to see a trend in tree planting,
the inter-site similarities do not allow us to identify ‘who’ is planting and managing
trees on their farm.
The differing characteristics that are highlighted by the farmer groups in chapter 6 allow
for further analysis of what type of farmers are planting/managing trees on their farm.
Clearly those farmers in group 2 (the older, resource poor, uneducated farmers) are not
showing much interest in diversifying their farming by introducing more active tree
management. At the other end of the scale are the young, educated, commercially
driven farmers in group 4. This group of farmers appears to have embraced tree
planting/management as an agricultural strategy as they attempt to combat the problems
that are created by increasing pressure upon their land. Thangata and Alavalapati
(2003) have found similar trends.
Whilst the differences in attitudes towards planting/managing trees is fairly clear when
contrasting farmer groups 2 and 4 it is less evident when considering groups 1 and 3.
Chapter 6 shows that farmers in group 1 are relatively resource-rich, whilst those in
group 3 are poor. Despite their lack of resources, the young farmers in group 3 appear
to plant/manage their trees more intensively than their counterparts in group 1. This
distinction could, in part, be due to the extra resources available to those in group 1.
Perhaps they are looking to invest in fertiliser in order to improve their land, rather than
using trees, which are a more attractive option for those in group 3 as they are unable to
afford fertiliser and are relying on more natural ways to improve their farmland.
8.4.2 Constraints and opportunities
A number of constraints affect a farmer’s decision-making about trees on the farm and
around the homestead. The main constraints that are considered in the literature include
land (access to and size), labour, capital, market access and cultural issues. These are
discussed in chapter 2 (section 2.9) and summarised earlier in this chapter (section
8.2.4). This section considers how these constraints, alongside others that became
apparent during the course of the research, affect farmers on the ground.
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Before addressing the constraints that are highlighted in the literature it is necessary to
discuss one of the over-riding constraints to tree planting in Malawi. The single rainy
season in Malawi increases pressure on farmers as they must produce a good harvest
from a single opportunity. The consequence of this pressure on the farmer is that labour
resources are inevitably devoted to the labour-intensive crop cultivation process, mainly
sowing and then weeding. This leaves little time for planting and caring for seedlings
during what is the key period for tree planting. The single rainy season also inhibits the
growth of trees that are planted, meaning that they grow at a far slower rate and require
more care than in areas with a double rainy season (such as Kenya, where studies by
Bradley (1991), Dewees (1991) and Mortimore and Tiffen (1994) have shown increased
tree planting in these favourable conditions). The single rainy season makes tree
planting a more difficult choice for a farmer than in other areas where a farmer may
reap the benefits from their trees after a shorter period of time.
The main constraints discussed in the literature are addressed individually here:
Land
The impact of the size of a farmer’s land is an interesting issue. As crops are more
important than trees it is logical to think that smaller farms may discourage a farmer
from planting trees. However, smaller land size may indicate increased land pressure
and, through this, increased agricultural intensification and increased tree
planting/management as has been found in Kenya (Mortimore and Tiffen, 1994;
Bradley, 1991), in Nigeria (Cline Cole et al., 1990) and East Africa in general (Warner,
1997) (see sections 2.2 and 2.5 which consider the impact of increasing population on
agriculture and tree management).
This issue was discussed by a large number of farmers during the questionnaire survey
and within the focus group discussions. If increasing pressure upon land encourages
agricultural intensification and the intensity of tree planting/management then this
suggests that as land size decreases then the number and range of trees should increase.
Bearing this in mind, it is interesting that a number of farmers mentioned the size of
their land as a constraint to tree planting, complaining that they did not have enough
land on which to plant trees, saying that they needed to maximise what they had to plant
crops (Rumphi focus group 1). Despite this, the results show that households with
smaller landholdings often have more species per acre (as shown by figure 6.16 and the
increased tree planting/management within farmer groups 3 and 4). This suggests that
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land size is not necessarily a major constraint when farmers are considering planting
trees on their land and that the increased pressure may drive increased tree planting.
Security of tenure is an issue that may affect decisions on tree planting/management.
Though most of the farmers who participated in the questionnaire survey were
comfortable with their tenure, the issue of security was often raised and was also
covered during the focus groups. Whilst a lack of security may not affect a farmer’s
decision-making when considering planting species that produce benefits over a short
period of time (i.e. Eucalyptus spp.) and won’t necessarily affect which species are left
in a field when it is being cleared for cultivation, it is likely to become an issue with
trees that take investment (mainly in time) before they provide any benefit for the
household. A farmer with limited resources would be wary of investing in something
that he/she is unsure of benefitting from.
This issue with tenure security was raised in the all female focus group in Neno (focus
group 1). Participants discussed some areas of land that had been requisitioned for
development by the District Commission. The focus group participants considered this
a constraint to future tree planting “the town are taking our land, this year we have been
ordered not to cultivate on it” (Neno focus group 1). As they were compensated in
what they considered to be a derisory manor for the trees that they had on the
expropriated land, farmers were wary of planting more trees, “we would like to plant
more trees but fear that the town [District Commission] will take them away from us in
future” (Neno focus group 1).
Marital/inheritance systems may also be influential. In the matrilineal system, as
practiced in Neno, where the man moves to his wife’s home on marriage, tree planting
does not appear to be encouraged. As it is traditionally the man’s role to plant trees, he
is less likely to invest in land that does not directly belong to his family. While he is on
his wife’s land, a farmer does not have security of tenure in the sense that if she were to
divorce him or to die then the land would revert to her family and he would have to
move back to his own family’s land, therefore losing the benefits he would have gained
from the trees on his wife’s farm. This is a potential disincentive for the farmer and is
likely to affect their approach to tree planting, especially species that take a long time to
reap rewards, and may be a factor in the relative lack of trees planted in Neno.
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Labour
The issue of labour affects farmers in more than one way. The availability of labour on
the farm, the need to perform labour on other farms (ganyu work) and any other work
that takes a farmer away from their land.
The availability of labour within the household is important, not necessarily because
tree planting/management requires considerable investment in labour, rather because
other labour intensive processes are undertaken at the same time that farmers should be
planting trees. The impact of out-migration, schooling and disease/illness on the
workforce is, therefore, a considerable constraint to tree planting/management (Warner,
1997). It is also unlikely that paid labour would be used for tree planting/management,
as this is more likely to be used for tasks like sowing and weeding of commercial crops
(Rumphi focus group 1).
Farmer Ru12 highlights the problems that can occur due to a shortage of labour. A year
previously, his wife had left to go and live with her parents in Mzimba district. This left
him to look after three fields with a travelling distance of 12km in total between them.
When working these fields together they had a tree nursery that contained Eucalyptus
spp., Faidherbia albida, Khaya nyasica and Senna siamea. Now working on his own,
he struggles to look after the land he has and has had to sacrifice his tree nurseries to
pay more attention to his crops. Another farmer (Ne4) had, until recently, prioritised his
crops, saying that the reason he had not planted trees before was because he used to
work, intermittently, in South Africa, returning for the rainy season, stating that “you
plant trees when you know that you will be settled for a long time”.
If a farmer has to work ganyu, this is most likely during the peak of the agricultural
season, the same time that trees need to be planted. This will place a major strain on the
farmer’s time (Alwang and Siegel, 1999; Whiteside, 2000), creating the same problems
as a shortage of workforce and inhibiting planting/management of trees (Thangata and
Alavalapati, 2003). This is highlighted by the contrasting amount of ganyu worked by
those in group 2 and those in group 4. Members of group 2 perform much more ganyu
and are planting/managing fewer trees in a less intensive fashion.
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Capital
Although it is a relatively low-cost activity, capital still has to be considered as a
possible constraint that may affect a farmer’s decisions when considering planting or
managing trees (Dewees, 1995a).
There are some costs in establishing trees on a farm and if a household is relatively poor
then this may place trees low on their list of priorities. Other things are seen as being
more important and immediate, e.g. food needs, medicine and school fees, as found by
de Haan (2000) and Sander and Maimbo (2003) when tracking the spending of
remittances. This problem with capital is compounded by a lack of access to possible
credit sources. Farmers discussed the lack of available credit (Neno focus group 2,
Ntchisi focus group 1 and Rumphi focus group 2), though it seems that access to credit
is more likely to affect their ability to buy fertiliser for use on their maize or tobacco
crops.
Throughout the questionnaire survey, focus groups and case study work, farmers did not
really complain about the lack of available capital when considering planting trees.
Farmers often don’t have to spend money on their seedlings as a lot of them are sourced
from existing trees, projects, government run nurseries or friends/relatives. When
capital scores are taken into account, farmers in groups 1 and 2 score the highest,
showing that increased capital doesn’t go hand-in-hand with increased tree planting.
Market access
Access to markets is a key issue when considering tree planting/management. As
discussed in chapter two, markets can help to drive agricultural intensification which, in
turn, can drive increased tree planting/management. In terms of trees, the main markets
are for fruits or poles. Where there are established markets for these products, there is
an incentive for farmers to plant and manage the trees that provide them. Farmers
discussed these kind of incentives (e.g. Nt18, Ru7, Ru12, Ru20, Ru39) and it is clear
that they are an important factor in decisions to plant certain types of trees (e.g. citrus
fruits and Eucalyptus spp.): “when there are markets for poles, timber or fruits then it
encourages us to plant these species” (Ntchisi focus group 1). Farmers are more likely
to integrate trees into their farming strategy if they are able to see some commercial
benefits from them.
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Other markets are indirectly linked to tree planting. Access to tobacco auction floors in
Mzuzu encourages the cultivation of tobacco in Rumphi, thus having an impact upon
tree planting and management. The need for poles and timber to build tobacco gaffas
and sheds, helps drive tree planting and management due to the increased demand, “we
sell poles and timber from our home as there is a large demand...the main use is for the
gaffa” (Rumphi focus group 1), similarly construction creates a demand: “trees are
needed for construction of new homes, these are being built with burnt bricks and so
require firewood for ovens as well as timber” (Rumphi focus group 3).
A lack of access to available markets removes the direct commercial benefit and may
discourage tree planting/management. Aside from their staples, farmers are unlikely to
invest resources (money or labour) into trees or crops that do not bring financial benefit.
Cultural attitudes
Cultural attitudes certainly have an impact upon tree management decisions. During the
questionnaire survey and focus groups, there were varied attitudes towards women
planting trees, although, overall, it didn’t appear that there were considerable barriers.
Many female-headed households were planting trees on the farm and many male-
headed households shared tree planting between men and women: “anyone can plant
trees, man or wife” (Neno focus group 1). Farmers in Rumphi did however raise
another issue with this gender divide: “both man and wife can plant trees, once the tree
is established then the man makes the decisions about the tree, it is not easy for a
woman to cut trees on the farm” (Rumphi focus group 1), raising interesting issues
about the source of firewood for the household, as firewood collection is considered to
be the role of the female. The out-migration of males and the impact of HIV/AIDS
have affected the way the household is run and changed the way that decisions about
tree planting are made. The increase in the number of female heads appears to have
changed this issue considerably and devolved the power of these decisions. What is
found here is in line with the literature (Bradley, 1991; Scherr, 1994 and Rocheleau,
1988), discussed in section 2.9.5, with women actively able to plant trees.
Constraints that became apparent during the study
Throughout the research various constraints on tree planting/management were
discussed by farmers. These were both direct problems with the cultivation of trees,
such as termites attacking young seedlings, and indirect constraints, such as seed supply
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or the timing of planting. These are similar to constraints found by Mvula and Lillesø
(2007) in their survey of tree nurseries across six districts in Malawi. Constraints
discussed through the course of the field study are generally linked to resources, mainly
a lack of workforce or difficulty in sourcing the desired seeds/seedlings at appropriate
times. Most farmers prioritise their crops ahead of their trees and many struggle to find
the resources to take care of their crops, never mind their trees.
The main constraint that concerns farmers is the timing of planting. Farmers like to
plant trees during the early part of the rainy season. As this is the key time for maize
cultivation, this is the busiest time of the agricultural calendar (see figure 7.2). Despite
the conflict in labour resource, many farmers were clear that they would devote
resources to planting trees if they were able to source seeds/seedlings in good time. The
supply of seeds/seedlings is clearly a major issue for farmers. Many complained of a
lack of seed and seedling availability for many of the species they are interested in, and
of the fact that when they are made available it was often too late for them to be planted
at the appropriate time (early rains), “I would like to plant trees...[the seedlings] came
too late, I was concentrating on maize and tobacco so planted my seedlings too late and
they failed” (Farmer Ru50), “we have the will to plant, but we cannot source seedlings”
(Rumphi focus group 1). Often the seedlings are made available after the rains have
started, resulting in farmers neglecting their trees in favour of their crops.
Alongside the lack of seeds/seedlings, farmers discussed a number of other problems
they encountered in the process of tree planting. Farmers in Ntchisi focus group 1 said
that they “do not have enough land to spare to plant trees” and farmer Nt36 (farmer
group 3) said she would like to plant trees but “they would take up room that we use to
grow crops”. Some farmers who wished to plant nurseries found problems due to a lack
of polythene tubes (Ntchisi focus group 3, Rumphi focus groups 1 & 2) in which to
grow seedlings before transplanting. Others complained of problems encountered with
termites, ants or aphids (Neno focus groups 1, 2 & 3, Ntchisi focus groups 1, 2 & 3 and
Rumphi focus group 1), farmer Ru10 said “I have big problems with pests this year,
they attack my seedlings and I cannot afford pesticides to help”. Farmers are also
concerned with the potential for theft and several complained of people cutting the trees
on their land for firewood (Ntchisi focus group 1; farmer Ru12), making them wary of
planting trees on parts of their land that are not close to the homestead. This tended to
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be in areas where the natural woodland was in short supply, leading households to
search for alternative sources of firewood.
As is mentioned previously, there are differing perspectives on tree
planting/management and one of the constraints that became apparent through the
course of the research was age. It appears that those farmers in group 2, who are older,
tend to follow more traditional farming practices and are less likely to plant/manage
trees than those in group 4, who are younger and appear to embrace tree planting as a
possible strategy on their farm. A similar trend was found by Thangata and Alavalapati
(2003).
Education and extension were mentioned throughout the in-depth interviews and during
several focus groups, some farmers complained about a lack of extension available in
their area. It is possible that areas with better access to extension workers may be more
likely to embrace tree planting/management techniques on their farm, as found by
Thangata and Alavalapati (2003). Scherr and Franzel (2002) cite extension systems as a
barrier to the scaling up of agroforestry in sub-Saharan African countries, noting a lack
of locally adapted extension messages, a lack of agroforestry training for extension
workers and the unclear assignment of responsibility for agroforestry between
agricultural and forestry extension institutions. The better education experienced by
farmers in group 4 appears to encourage increased tree planting. As found by Thangata
and Alavalapati (2003), where young farmers are relatively well educated they tend to
be more open to new techniques and changing their farming methods.
8.4.3 As Malawi’s population increases and land use intensifies what changes occur
in farmers off-farm resource use?
This question has different dimensions. The farm and the natural woodland are
separated, and the resources gained are perceived as being distinguished from each
other. As stated earlier, produce from natural trees in the woodland and on the farm is
considered to be ‘from nature’, whereas produce that is gained from the planted trees on
the farm is considered to be ‘man-made’.
As land use intensity increases, the exploitation of off-farm woodland resource
increases. As the intensity of use increases still further and the natural resource base
starts to decline, resources that would traditionally be sourced from the woodland are
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harvested from the farmland (Arnold, 1997a), reducing the pressure on the natural
resource base. Eventually, almost all of the resources traditionally gained from the
natural woodland will be achieved from other sources (e.g. farmers Nt7, Ru7, Ru18,
Ru19), which may allow some re-growth of the natural woodland.
The main resource that households collect from their natural woodland is firewood.
Due to the perception of this resource as being ‘from nature’, and not necessarily
connected with the farm, it is unlikely that farmers will plant trees solely for their use as
firewood. It is much more likely that this resource will be taken from species that have
multiple uses and have been planted or maintained for other benefits (Warner, 1997,
Dewees, 1993 and 1995a and Bradley and Campbell, 1998). Similarly, indigenous fruit
trees are unlikely to be planted; they may be left on the farm for the purpose of
providing food that, traditionally, would have been harvested from the natural woodland
(Dewees, 1993 and Warner, 1997, see section 2.3).
Other benefits that are traditionally harvested from the natural woodland, such as poles
and timber, are integrated into the farm and around the household, most notably in the
form of Eucalyptus spp. woodlots that provide building poles and Toona ciliata, which
have been left to grow within cultivated fields and are used for timber (see farmer Ru19,
figures 7.20 – 7.21). Building poles and timber are seen to be the responsibility of the
male side of the household; which may be why these resources are more readily
transferred to the farm from the natural woodland than fuelwood or medicine
(traditionally provided by the female side of the household).
At each of the sites, participants in focus groups discussed the reduction of the natural
resource base; almost all participants perceived these changes: “there is no forest left
from which to collect firewood” (Ntchisi focus group 3), though with less urgency in
Neno: “we still collect firewood from the same forest, though the travelling distance has
increased” (Neno focus group 1). Farmers gave differing reasons for the reduction in
natural woodland; mainly population growth, leading to the construction of new homes
(Neno focus groups 1 and 3 and Rumphi focus group 3) and opening of land for
cultivation (Neno focus group 3), and tobacco cultivation (Rumphi focus groups 1, 2
and 3): “the problems with the natural forest came from the start of tobacco growing”
(Rumphi focus group 2). The general reaction from participants to the problem of a
reduction in natural woodland was to start planting more trees on their farm, bringing
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the resource onto their own land: “we are planting trees to replace the natural
woodland that has been lost, the natural woodland used to stop high run-off of water”
(Ntchisi focus group 2); “people plant more trees now that the forest has gone”
(Rumphi focus group 3). Farmer Ru7 (section 7.5.1) also discusses the link between
declining natural resources and an increase in the number of trees on farms, saying that
he, and later his neighbours, started planting trees because of the decreasing natural
woodland.
Throughout the focus group discussions, farmers were clear that there are more trees
being planted than in previous years, most linking this with the decline in natural
resources. Despite the consensus of views on this matter it is clear that the decline in
natural woodland is not the only driver behind enhanced on-farm tree planting.
Commercial farming (tobacco) in Rumphi and Ntchisi appears to encourage farmers to
plant and manage trees to provide poles for their own use and, in some cases, to take
advantage of commercial opportunities. Fruit trees in Neno provide income for
households. Farmers see trees as being an alternative to fertiliser in helping to improve
yields in Ntchisi and Rumphi, where increased pressure on land has taken away the
opportunity for fallowing, and farmers at each site are planting trees to protect their
land from soil erosion. Farmers see the opportunity to save money, make profits and to
improve and protect their land using trees.
8.4.4 Agricultural intensification and on-farm tree management in Malawi
This question is key. Determining how a farmers relationship with his/her trees is
affected over a gradient of increasing agricultural intensification will help to decipher
what drives tree planting/management. As intensification increases, does the
relationship with trees also become more intensive, introducing trees into a household’s
agricultural strategy alongside crops, or do the two remain separate in a farmer’s mind?
Material from chapters 6 and 7 goes some way to helping address this issue. To address
this in further detail it is necessary to first define what is implied by the term
‘agricultural intensification’ in Malawi.
Agricultural intensification in Malawi has developed slowly, in part because of the
history of colonial labour migration which encouraged extensive agricultural practices
by removing labour from the subsistence economy to work in South African or
Northern Rhodesian (Zambian) mines, or on commercial farms in Southern Rhodesia
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(Zimbabwe) (Moseley, 2000). Added to this, agricultural policies emphasising the
cultivation of maize monoculture by both the colonial government (to provide staple
foods for the mine workers in South Africa and Northern Rhodesia) and the post-
colonial government (to meet national food self-sufficiency objectives) also quelled any
potential agricultural intensification (ibid).
Although most farming in Malawi is subsistence oriented (see section 4.4), the
liberalisation of the maize and tobacco markets in 1987 allowed smallholders to move
into commercial farming and allowed private traders to open up new markets (Chilowa,
1998). Whilst Peters (1996) and Chilowa (1998) are sceptical about the benefits of this
liberalisation, Orr and Mwale (2001) found that it allowed smallholders to intensify in
order to improve their economic status (bringing in higher income, from crop sales, that
can then be reinvested in the farm) and diversify by developing agricultural practises,
such as intercrops (see section 4.6).
In more recent years, the introduction of the starter pack programme (Harrigan, 2008;
Levy et al., 2004) in 1998, followed by the fertiliser subsidy programme (Denning et al.
2009) in 2005, have allowed farmers access to relatively cheap inputs for the farm (see
box 4.1). Since 2007, Malawi has become a net exporter of maize, which Denning et al.
(ibid) attribute largely to the fertiliser subsidy programme which helped maize
production to almost triple between 2005 and 2007.
Improved access to markets helps to drive agricultural intensification (Tiffen and
Mortimore, 1994; see section 2.2). This access depends upon successful linkages
between the rural and the market economy (Stambuli, 2002). Improved market access
depends, in part, upon improvements to road connections and the mode of transport
along these connections (ibid). The opening of tarmac roads increases the opportunities
for farmers to get goods to market and with tarmac roads, better and more regular
modes of transport inevitably follow. These transport links are also key factors in
opening up lines of communication between villages and towns, allowing information
and ideas to be disseminated. Organisations such as NASFAM are helping to facilitate
transport to markets, allowing farmers to share the prohibitive cost of transport and also
taking some of the risk out of the commercial process by guaranteeing farmers prices
for their tobacco.
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The out-migration of job-seeking males (seasonal, circular or permanent migration),
despite possibly removing labour from farms, may bring with it the prospect of
remittances which can increase farm investment (Mortimore et al. 2005, Tiffen and
Mortimore, 2006). These migrants also increase urban contact, which allows for further
opportunities for the dissemination of ideas and information leading to possible
diversification on the farm (Tiffen and Mortimore, 1994). Orr and Mwale (2001) found
that liberalisation has stimulated rural-urban migration in Malawi, and that income
transfers from urban migrants were particularly important as a source of cash for
vulnerable households.
Chapter 5 hints at a trend of intensification across the three sites, with Neno the least
intensive (with a relatively healthy natural resource base and a lack of pressure on
farmland, little in the way of agricultural inputs into the farm and a lack of access to
market centres due to the poor road network, discouraging much commercial farming)
followed by Ntchisi and then Rumphi as the most intensive. In Ntchisi and Rumphi it is
a little more difficult to identify large differences in intensification; there are similar
levels of pressure on the natural resource base, though farm size is larger in Ntchisi
(figure 5.15). Farmers in Ntchisi record selling a larger proportion of their produce
overall, whilst a larger proportion of farmers in Rumphi are growing commercial crops
(tobacco, maize, paprika or fruits (figure 5.23)). Farmers in Rumphi, however, record a
far larger expenditure on agricultural inputs for their farms and have more labour
resources per acre, suggesting that these farmers may be working their land more
efficiently and intensifying their production.
Though the three field sites have provided a general trend of intensification, inter-site
similarities between groups of farmers did not allow for desired distinctions to be
drawn. The four farmer groups, devised in chapter 6, take different socio-economic
characteristics into account in order to highlight differing levels of intensity. These
farmer groups are quite distinct from one another.
Farmer group 4 contains relatively well educated, young, commercially-minded farmers
who are looking to increase output through intensifying the management of their land.
Group members invest considerable sums of money into their farms; this is spent on
fertiliser and labour (helping to supplement their workforce which is already helped by
the fact that farmers perform little ganyu) allowing them to practice relatively intensive
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farming on small landholdings (the smallest of the four groups). In group 3, also made
up of young farmers, members are much more resource poor and invest less money in
their farm, though pressure on their small land appears to drive some intensification,
with farmers selling a relatively large amount of their produce (a quarter of the group
sell over half of their harvest). Farmers in group 1 have the largest farms, a large
workforce and are also involved in commercial farming; they do not, however, seem to
be under any real land pressure (having the largest farm size of the four groups and
lengthy tenure on their land). Members of group 2 show no signs of agricultural
change. They are resource poor like those in group 3 but are much older, are poorly
educated and concentrate on subsistence farming with little investment in the farm.
Apart from selling fruits, they have little interest in commercial practice.
The triggers for increased tree planting/management are complex and varied. As we
have seen, it is quite a jump in consciousness for farmers to re-configure natural
resources as farmed crops. Individual households each have their own reasons as to
whether or not they plant/manage trees, however, there does appear to be a general trend
of increased tree planting/management alongside agricultural intensification.
The identification of farmer groups (chapter 6) allows for analysis of how different
‘types’ of farmer consider their trees. The low intensity farming practised by those
farmers within group 2 is mirrored by the lack of intensity in their approach to tree
planting/management. Some low-level fruit tree farming is carried out, but little else.
Most of the trees found on the farms of this group are naturally germinating and have
been left to grow with little direct management. This was highlighted by farmer Ne10’s
comment that she does not manage her trees: “they either survive or they don’t”; whilst
Ru38 revealed that he “found the trees when he moved onto the land” and does not
plant. Families in this group, with their small workforces (see table 6.14), struggle to
provide enough food and seem unwilling to devote time and resources to tree
planting/management.
Farmers in group 1 are more intensive in their cultivation methods, practising some
commercial farming. However, as stated above, these farmers have well established
farms with a long tenure and a large area. Suggesting that their land is not under much
pressure and the farmers are, therefore, not pressured to intensify their farming. Despite
this lack of intensification, they appear to be interested in tree planting/management.
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Several species are maintained on the farm and some are also planted in nurseries, with
Eucalyptus spp. and Senna siamea the most popular, due in part to their value as
building poles. Having said this it does appear that not all families are as keen on tree
planting as the case study household (Ru7). Whilst farmers are engaged in tree
planting/management, it does not seem to be a priority, due to other interests
(commercial crops and off-farm prospects). Their relative stability and large farms may
be the reason for the lack of concern about tree planting. Despite their relative wealth,
they do not appear to invest much in farm inputs for their commercial crops. The
profits from these are diverted to their children’s education, presumably in the hope that
they will be able to find employment and support the family through remittances and
non-farming activity. This was evidenced at farm Ne14, where the five grown up
children had all left the home after completing secondary school education, four of them
were in full-time employment and were helping the farming household by sending
remittances (other examples of this were seen at households Ne4, Ne19, Nt31, Nt43,
Ru18 and Ru20). This off-farm focus is an alternative strategy to agricultural
intensification.
Whilst farmers in group 3 tend to be young-to-middle-aged and resource poor, with
limited education, they keep a wide range of tree species on their farm and appear keen
to plant and manage trees (e.g. farmers Nt18, Nt47, Ru9, Ru10, Ru24, Ru37 and Ru50).
This probably stems from increased land pressure (indicated by their small farms) and
the declining natural resource base around their homes. These two factors appear to
drive these farmers to intensify their farming and at the same time replace natural
resources that they previously sourced from surrounding bush/woodland: “I started
planting trees because of the number of trees lost to make gaffas...I have to buy trees for
poles and firewood and that is why I have my woodlot, to supply these” (farmer Ru10),
“I am able to get most resources from my own land now, it is only special items that I
need to get from the market” (farmer Ru50); “we have not been able to collect from the
woodland for some time now, so we move what we require around the home” (farmer
Nt18); “I now have to walk further, and collect firewood from the mountain instead of
the customary land, because of this I am planting fast growing trees like bulugama
[Eucalyptus spp.] and cassia [Senna siamea]” (farmer Ru37). As they are unable to
intensify their farming a great deal through monetary inputs (inorganic fertiliser or paid
labour) or through increasing the labour inputs onto the farm (due to small workforces
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and the amount of ganyu performed), it seems that farmers in group 3 may be using
trees to boost their farming.
The most intensive tree management appears to be by farmers in group 4. This mirrors
the more intensive approach they have to farming in general (section 6.4.4). These
young farmers invest considerable amounts of money and labour into their farms to
boost the production of tobacco for sale at markets in Mzuzu (the majority of farmers
being from Rumphi). Their concerted approach to farming leads them to plant and
manage trees using more intensive methods than their counterparts. Farmers in this
group plant several different species in nurseries, for their own use and that of their
relatives/friends/neighbours: “I get some seedlings from forestry [Department of
Forestry] and others I collect myself; I make nurseries and share the seedlings with my
friends” (farmer Ru28). A considerable amount of their planting/management is due to
the demand for woody resources for tobacco cropping. Despite this, they also plant
trees that aren’t directly related to the immediate process of tobacco production;
including species (Faidherbia albida, Acacia polyacantha and, to an extent, Senna
siamea) that help to improve the quality of the soil on the farm: “I care for nsangu
[Faidherbia albida] and mthethe [Acacia polyacantha] as they are good for the soil”
(farmer Nt12). The better education in this group and the increased exposure to markets
gives these farmers more opportunities to interact with other farmers, extension workers
and with organisations, such as NASFAM or SUNESMA, who help them develop and
diversify their farming by exposing them to new ideas.
Three of the four groups are integrating trees into their agricultural strategies to
different degrees. One of the key drivers for this increased tree planting/management is
the decrease in the natural resource base, discussed in section 8.4.3. As households can
see this natural base diminishing, they realise that they must provide more of what are
considered ‘natural’ benefits from their own land. Once this ‘jump of consciousness’
has been made it is easier for farmers to start regarding trees in the same light as their
crops and manage them as part of their agricultural strategy.
When tracking the extent of this increase in tree planting/management the individual
household situation is important. For a household to increase the intensity of their tree
planting, it seems that one or more of the appropriate facilitating factors must be in
place: the appropriate resources (both financial and labour supply), some contact with
commercial markets, seeds or seedling supply, increased pressure on land, knowledge
of techniques and benefits, willingness
tenure and the desire for specific benefits.
Farmers in group 2 display little that encourages increased tree planting/management
(figure 8.1). The negative factors that constrain the household (elderly heads, small
workforces, lack of interaction with markets) outweigh t
relatively large farms and the increased security that they receive from their long and
settled tenure.
Figure 8
In contrast to those in group 2 farmers in the other three groups display some of the
factors that may encourage tree planting/management. Farmers in group 1 have security
of tenure, some financial resources and a large workforce (figure 8.2)
abundance of resources,
in urban areas, leaves them open to an interest in commercial crops which
appears to encourage some investment on the farm. Farmers are managing the naturally
regenerating trees on their land and also sourcing seedlings from outside nurseries to
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and ability to diversify and take risks, security of
he positive factors of their
.1: Factors influencing tree planting/management: farmer group 2
supplemented by remittances from grown
. This relative
-up children working
, in turn,
plant on their farm. Their possible off
considered a priority.
Figure 8
In group 3 (figure 8.3), farmers are driven by the increased pressure on their land and
the requirement to intensify their farming without access to resources (financial or
labour). Despite their lack of resources farmers also display a willingness to diversify
and take risks (evidenced by both their interest in trees and their small
farming), using trees as a relatively cost
sourced from the natural woodland. The limited resources available to these households
and the high rate of dependency leaves them open to potential risks and shocks, such as
illness or death of a member of the workforce,
to plant and manage trees.
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-farm focus may, however, mean trees are not
.2: Factors influencing tree planting/management: farmer group 1
-effective way to replace resources traditionally
which may impinge on a
-scale commercial
farmer’s ability
Figure 8
The seemingly more intensive tree planting/management by the young, educated
farmers in group 4 (figure 8.4) is also driven by increased pressure on their land.
However, their situation is different to those farmers in group 3
financial resources (allow
workforce (giving them a potential buffer against any shocks). Farmers in group 4 have
increased knowledge of propagation techniques and appear more willing to diversify,
using trees for a multitude of benefits. The trees are managed intens
considered as a crop.
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.3: Factors influencing tree planting/management: farmer group 3
, as they have access to
ing them to invest relatively heavily in their farm) and a larger
ively and
Figure
Though the differences in tree use are relatively subtle, there is evidence to suggest that
the young, commercially minded, educated farmers in group 4 are more likely to
integrate trees onto their farm as a long term strategy than their older counterparts,
especially those from group 2, but also those from group 1. The interest in increased
planting and management witnessed in group 3 suggests that this is not necessarily
dependent upon the resources available to a household; the increased tree planting in
this group comes from a need to react to the increased pressure on their land in a way
that helps them to replenish their soils, supplements their low
cropping and replaces
of farmland.
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8.4: Factors influencing tree planting/management: farmer group 4
-level commercial
the woodland resources that have been lost due to the expansion
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8.4.5 Why do many agroforestry programmes seemingly fail to find ‘purchase’ or
address adequately the needs of smallholders (i.e. is there a failure to address the
intensification gradient)? What lessons can be learnt from these programmes?
Agroforestry, as Rocheleau (1999: 192) states, “is no invention of the international
scientific community or the international development agencies...It is a relatively new
word for a variety of land use practices familiar to millions of farmers, herders, forest
dwellers and gardeners the world over”, highlighting the importance of the prior
knowledge/experience of local communities and individuals when considering
agroforestry intervention. Socio-economic research can enlighten our understanding of
the adoption and success of agroforestry development projects, and whilst some authors
assert that agroforestry is broadening from its base in biophysical research (Buck et al.,
1999; Montambault and Alavalapati, 2005), this does not appear to be the case in
Malawi. Much Malawi-based research has continued to concentrate upon the
biophysical and technical aspects of agroforestry: improving seedling growth (Mhango
et al., 2008), species response to fertilisers and irrigation (Akinnifesi et al., 2008), the
impact of agroforestry techniques on crop yields (Akinnifesi et al., 2009; Chirwa et al.,
2003; Ikerra et al., 2001; Makumba and Akinnifesi, 2008), the effect on soil nitrate
dynamics (Harawa et al., 2006; Phiri et al., 1999b;) and the effect of different intercrops
on maize (Akinnifesi et al., 2006; Makumba et al., 2009). There has been relatively
little agroforestry research from a socioeconomic perspective, though Thangata has
attempted to address this subject (Thangata, 1998; Thangata and Alavalapati, 2003;
Thangata et al., 2007).
It is clear from the evidence in this study that a large number of farmers in Malawi are
keen to integrate trees onto the farm for a multitude of different reasons, whether to
provide firewood, poles, fruit, soil fertility, shade or to demarcate the boundaries of
their land (amongst others). Whilst some of these farmers are keen for trees to play a
key role in their agricultural strategies and are directly managing them, others take a
more passive approach. It is important to understand the socio-economic issues behind
these differing approaches to tree management before agroforestry interventions are
considered, as “what is positive for one group may spell disaster for another”
(Rocheleau, 1999: 196). The benefits that trees can provide a household, with relatively
small costs, make them attractive options for governments and development
organisations. However, as Arnold (1997b: 283) asserts, too many interventions have
either “sought to encourage tree growing where trees are not an appropriate
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component of the farm household economy, or have attempted to induce growing of
inappropriate trees”. These kind of misguided interventions are highlighted by Dewees
(1993 and 1995a) in Malawi and by Bradley and Campbell (1998) in Zimbabwe (see
section 2.10).
A number of farmers within the study either had been or were currently involved with
agroforestry initiatives. They were keen on these programmes, in so much as they
provided them with (often free) seeds, seedlings and advice, but complained of
difficulty in sourcing desired species and a lack of reliability in the timings that these
resources became available. For example farmer Nt18 said “we would like access to
more seedlings, like Keshya wa Milimo [Senna siamea], Bulugama [Eucalyptus spp.],
Gmelina [Gmelina arborea] and Sendrella [Toona ciliata]”, farmer Ru12 said “Nimu
[Azadirachta indica] would help me to fight the problems that I have with termites, but I
cannot obtain the seedlings” and Farmer Ru50 complained of poorly timed availability
“I received Bulugama [Eucalyptus spp.] from NASFAM but they came too late, I was
concentrating on maize and tobacco so planted my seedlings too late and they failed”.
Some farmers complained of supplementary inputs not being made available. In Neno,
farmer Ne19 said that she was provided with citrus seedlings but when they were
attacked by pests she was unable to source pesticides and so the trees perished. Farmer
Ru20 mentioned a similar problem with her seedlings and said she would benefit from
affordable pesticide. Others struggled to source polythene tubes to help extend their
nursery and raise more seedlings (farmer Ru10).
Agroforestry interventions must take account of the fact that there are “different kinds of
tree users and that the purposes for which trees are planted might vary not only with the
type of tree but also with the type of user” (Raintree, 1991 cited in Arnold, 1997b: 283)
and that “Peoples identities are not only complex, but also very fluid” (Rocheleau, 1999:
206); suggesting that a single recommendation never was and never will be a realistic
goal. Agroforestry research and intervention requires an action research based
approach, where a potential programme is rolled out once practitioners have a full
understanding of a community, tailoring potential programmes to suit the participants
and the environment in which they live. Farmers will plant and manage trees only in so
far as they address and hopefully satisfy a clearly felt need; and not as part of a
‘beneficial’ programme devised by technical experts from the outside – simply on the
basis that trees are ‘good’.
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8.5 Conclusion
The single rainy season experienced by farmers in Malawi makes tree growing a less
attractive option than in other parts of sub-Saharan Africa, however, this does not stop
farmers from integrating trees into their agricultural strategies. Farmers have
historically left trees on their farms when clearing land for cultivation and have allowed
selected naturally germinating species to prosper on their farm, however, a more
managed strategy appears to emerge under increased pressure on the farm (through
either increased commercial influence or increased population pressure). Alongside this
increased pressure, the social and economic circumstances of the farmer influence their
approach to tree planting/management on their farm. A farmer’s access to resources,
their financial outlays, knowledge-base, age, education, security of tenure, ability to
take risks and their individual needs/requirements all influence the types of species that
a farmer may grow and the methods with which they will choose to propagate those
species.
Considering the research methodology, there are a number of facets that it would be
appropriate to review were the study to be carried out again. The population density
gradient across the sites was not ideal; the site used to represent the highest density
(Rumphi) was, perhaps, too similar to the mid-density site (Ntchisi). The latest census
data (GoM, 2008) were not available at the time of the research, and a more marked
trajectory of population density may have helped to identify the way that farmers react
to even greater pressures on their land, allowing for greater distinctions to be drawn
across the three sites. The tree data recorded the different species that were kept on the
farm and around the household but not the number of each individual species. This was
considered to be too time consuming, both for the farmer and due to the time constraints
of the study. However, if the survey could have incorporated the actual number of each
species it would have given greater insight into a farmer’s relationship with his/her
trees. A more concerted look at propagation methods would also have improved the
study as this appears to be a key feature of intensification. The reliance on outside
organisations to provide transport, though gratefully acknowledged, wasn’t ideal;
perhaps opening up the research to possible bias, as noted in 3.7.8. Having separate
transport would also have allowed for a more direct approach at times during the
research. The use of aerial photographs over different periods would have provided
detailed evidence of the nature and extent of changes in tree cover in the study areas;
however, it was not possible to source appropriate photos for the areas required.
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This chapter has brought together the literature with the empirical results (presented in
chapters 5 to 7), interpreting them in the light of the original research objectives. It has
addressed the research questions that were influenced by the literature, discussed in
chapter 2, allowing for key themes to be explored in greater detail, conclusions to be
drawn and for further questions to be raised. Through analysis of the tree data, site-
specific data and the devised farmer groups, various key drivers of tree
planting/management in Malawi have been identified. This has added considerable
social insight to what has previously been a topic studied mainly in terms of the
biophysical impacts/benefits on the farm.
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Chapter 9 – Conclusions
9.1 Introduction
This study set out to examine the link between population density, agricultural
intensification and tree planting in Malawi. Taking into account social, economic,
political and environmental factors, the study aimed to establish the reality of a
trajectory of enhanced on-farm tree planting and management as population pressure
mounts and as part of a more general process of agricultural intensification. Theory
suggests (Arnold and Dewees, 1997; Bradley, 1991; Bradley and McNamara, 1993;
Cline-Cole et al., 1990; Dewees, 1993; Mortimore and Tiffen, 1994; Price and
Campbell, 1998; Sanchez et al., 1997; Warner, 1997) that as land use (or agricultural)
intensity increases, and natural woodland decreases due to the pressure of land
expansion, more woody resources are moved onto the farm and are managed with
increasing intensity, leaving little impact in terms of actual loss of woody biomass.
Research regarding this subject is limited and has tended to concentrate upon certain
individual aspects of management, such as land (tenure and security) (Warner, 1997;
Bassett and Jacobs, 1997; Hansen et al., 2005; Place and Otsuka, 2001), labour
(Warner, 1997), capital (Dewees, 1995b; Dewees and Saxena, 1997a; 1997b), markets
(Tiffen et al., 1994; Dewees and Saxena, 1997a; Russell and Franzel, 2004; Arnold and
Dewees, 1998), population (House and Zimalirana, 1992), the effect of certain trees
upon soils and yields (Phiri et al., 1999a; 1999b, Sanchez et al., 1997; Ikerra et al.,
2001; Scoones, 2001; Hiol Hiol et al., 1996), farm size (Dorward, 1999; Blarel et al.,
1992), policy (Chirwa, 2005; Mayers et al., 2001), food security (Chilowa, 1998; Levy
et al., 2004), farmers perceptions (Thangata, 1998) and techniques (Whiteside, 1998;
Maghembe, 1994). Not enough is known about how these different factors combine in
order to stimulate intensified tree management. This study considers a wider range of
socio-economic constraints in order to identify possible ‘trigger’ points that encourage
intensified smallholder tree management.
9.2 Summary of main findings
The empirical data gathered during this study show that a large number of farmers are
planting and managing trees on their farms, using a variety of differing methods. These
methods range from regeneration of naturally germinating seedlings through to the
intensive cultivation of, mainly exotic, species in home-grown nurseries, via a series of
propagation methods, including transplanting wildlings and direct planting from seed.
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Using the questionnaire survey, it was possible to achieve an understanding of the
reasons why farmers kept various trees on their farms. Most trees address direct
requirements for the household’s livelihood needs such as firewood, food, shade,
medicine, construction materials, soil fertility, protection against soil erosion and
boundary demarcation. Across the three sites the range of species and the uses/benefits
that farmers derived from their trees varied, following a gradual intensification of
agriculture across them. Farmers in Neno show little evidence of agricultural
intensification and this is mirrored by a lack of intensification in their tree
planting/management. Greater pressure on land in Ntchisi and Rumphi appears to be
driving increased tree planting/management, as farmers look to replace resources that
were traditionally gained from the natural woodland and to replenish fertility that is lost
due to continuous cultivation.
Although the questionnaire survey data allowed for a cautious trend of intensification
across the three sites to be defined, there were a number of inter-site similarities that
required clarification. To do this, four farmer groups were formed. These farmer
groups enabled a more distinct pattern of agricultural intensification to be defined, with
each group displaying different levels of intensification against which to examine the
tree data in more detail. These groups also enabled farmers to be selected for further,
in-depth research. One of the groups (farmer group 2) clearly lagged behind the others
in terms of the effort that they invested in tree planting/management, with members
showing little evidence of intensifying their tree use. The differences between the other
three groups were much more nuanced and suggest several different paths of
intensification that farmers may take.
The increased intensity of farmer tree use is driven, principally, by a response to the
degradation of the natural resource base, creating a need for farmers to bring resources
that were formerly garnered from the natural woodland onto the farm. Despite the
influence that the decline in natural resources has upon on-farm tree planting, it is clear
that it is not the only driver behind enhanced on-farm tree planting. For a household to
increase the intensity of their tree use, it seems that one or more appropriate facilitating
factors must be in place: the appropriate resources (both financial and labour supply),
some contact with commercial markets, seeds or seedling supply, increased pressure on
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land, knowledge of techniques and benefits, willingness and ability to diversify and take
risks, security of tenure and the desire/need for specific benefits.
The three farmer groups that displayed evidence of increased tree planting and
management were each affected by one or more of these factors. Group 1 had labour
and cash resources, a relatively large workforce, some contact with commercial markets
and security of tenure. Farmers in group 3 also had some exposure to commercial
cropping, pressure on their land and the desire/need for supplementary items for their
commercial production and to maintain the fertility of their land. The most intensive
tree management was being carried out by farmers in group 4, with a number of farmers
cultivating their own tree nurseries and planting and managing a range of species. The
factors driving this seem to be an increase in pressure on the land, their relatively
abundant resources and capacity to invest in their land, their ability to take risks and
their increased knowledge of tree planting techniques.
9.3 Implications of Findings
The findings of this study contribute to knowledge by identifying a range of facilitating
factors that influence farmers’ perceptions of trees and drive increased tree
planting/management on the farm; adding to the body of literature, led by Boserup,
considering natural resource management in sub-Saharan Africa, under conditions of
increased population pressure. Due to the single growing season in Malawi, this study
stringently tests the theory that increased tree management follows a pattern alongside
increased agricultural intensification. Finding that there is not one, but many differing
paths of intensification a farmer may follow, dependent upon his/her individual socio-
economic circumstances, the environment in which he/she lives and the local
institutions in his/her area (policies, market opportunities, educational establishments
etc...). The issues affecting tree planting/management are shown to be complex and
varied, giving the study wider relevance for agroforestry intervention programmes.
Rigorous consideration must be given to the social and economic circumstances of
farmer groups, before tree-based interventions are rolled out, in order to identify both
the drivers for increased tree planting/management and a clear and specific need for
achievable goals. Trees and tree products can help to improve farmer livelihoods, but
only in so far as they address these clearly felt needs.
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9.4 Methodological considerations
The use of multiple methods during this study has helped to utilise the strengths of both
qualitative and quantitative approaches. An interdisciplinary approach allowed for
pattern searching and trends to be identified using quantitative data collected during the
questionnaire survey, whilst qualitative data, collected during interviews with key
stakeholders, focus groups and in-depth case studies, were necessary to investigate
issues that became apparent throughout the study, utilising a more participatory
approach. Despite criticism of the questionnaire based approach (Chambers, 1983), it
was necessary to try and build a picture of general patterns in the survey population,
whether it is the number of trees kept, the education level of household members or a
family’s expenditure on agricultural inputs. These quantitative data do not, however,
explain why predicted outcomes may not materialise, it is this lack of deduction
(Bradley, 1991) that necessitates the addition of more participatory qualitative methods.
9.5 Recommendations for further research
The topics addressed in this study are complex and nuanced. To understand this
complexity requires further study. It would be beneficial for further studies to
undertake research that involves cross country comparisons. This would give the
opportunity to further understand the linkages between agricultural intensification and
tree planting/management under different countries specific conditions. This would
broaden the study and give greater depth to findings, allowing for wide-ranging
conclusions to be drawn. Agroforestry research and intervention would benefit from an
inter-disciplinary approach, as was used in this study, blending qualitative and
quantitative methods. The quantitative data are necessary to provide baseline data on
smallholder systems and can help to develop longer-term monitoring systems. The
qualitative work is then necessary to investigate and give greater depth to the
patterns/trends found using quantitative data. This approach gives the opportunity to
involve farmers in the research, ensuring that their vital knowledge and ideas are
integral in forming conclusions and recommendations.
9.6 Implications for policy
The results of this study identify important policy implications. A thorough review of
the effectiveness of agroforestry programmes/interventions is required. This will
give greater understanding of the objectives of these programmes/interventions and how
they relate to the needs of the intended beneficiaries. It is necessary, and arguably more
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important, to uncover the reasons why agroforestry projects are prone to failure, or only
partial/limited success, as to why they succeed. Taking a more needs based approach
to research in natural resource management will help aid interventions that seek to
improve rural livelihoods.
Alongside the needs and requirements of the local population, facilitatory institutions
in the area must be taken into account, i.e. access to and scope of markets, transport
infrastructure, seedling provision and availability and government policies that may
help or hinder tree planting/management. As has been demonstrated in this study,
investment is necessary to improve this infrastructure in Malawi. Farmers cite poor
seedling provision, either due to inappropriate timing or lack of species choice,
insufficient access to appropriate markets and inadequate education/extension as
potential barriers to increased tree planting. Almost as important, and sometimes
neglected, is the requirement to maintain any facilitatory infrastructure in place. As
Arnold (1997b) says, consideration should be given as to whether intervention can
address market or government failures, as it is as important to focus on removing
barriers to tree cultivation as it is to offer encouragements.
Long-term monitoring and evaluation of agroforestry projects would help to establish
the real impacts of these programmes and how they develop over time. This would be a
valuable resource for researchers, development organisations and policy makers, it
would allow for problems that may emerge over the life of a project to be noted, and for
processes to be put in place that can help to avoid them in future.
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Appendix 1 – Questionnaire
Name: Gender: M/F Age: HoH?:
Village: TA:
Club:
Number of fields: Size of each field:
Distance from homestead: Location (dimba, slope, flat etc...):
Education: None/Primary/Secondary + Level reached
Main Income:
1, How long have you been on your farm?
2, How many people live in your household and how is your family structured? Draw a
family tree
3, What tree species do you have on your farm and around your homestead
Tree
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Nachi
Nsangu
Bulugama
Mthethe
Mango
Ntochi
Guwawa
Gmelina
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4, From where do you get your tree seeds/seedlings?
Seeds Seedlings
Department of Forestry
Ministry of Agriculture
NGO/Project
Other private nursery
Friends/Relatives
Collect seeds from established trees
Collect wildlings
Traders at market
Own nursery
5, Which is the most important tree on your land? And how do you look after your
trees?
6, What crops Do you grow?
Crops
Maize Rice Nzama Millet Pepper
Soya Beans Sorghum Pumpkin Chitowe
Wheat Cassava Sugar Cane Cabbage Egg Plant
Groundnuts Sweet Potato Tomato Carrot Pigeon Pea
Rape Irish Potato Onion Okra Green Peas
7, Percentage of crops sold (and which crops sold) or consumed?
Sold Which crops? Consumed Which crops?
8, Where is the nearest market at which you sell your produce? Is this the only one?
And what produce do you sell.
9, Do you consider your trees to be more important than your crops?
10, Who manages the trees on your farm?
11, Do you work at other farmers fields for money/maize? And when?
Month Yes Money Maize
January
February
March
April
May
June
July
August
September
October
November
December
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12, Do you own your land or is it leased? (do you feel secure on your land?)
13, Does your land status mean that you feel comfortable planting trees?
14, What kind of on-farm investments do you make?
Input Yearly Spend
(MK)
Fertiliser
Labour
Pesticides
Seed
Tree Seedlings
Tools
15, Are there any Government incentives (such as free/cheap fertiliser, improved
seedlings, free seedlings etc…) to help you with your farming? How deeply were you
motivated by these incentives?
16, What capital do you own?
Item Yes
Bicycle
Radio
Tin Roof
Brick House
Livestock
Ox-cart
Glass Windows
Woodlot
Chairs
Beehive
17, Do you have any access to loans or other financial institutions? Where and with
whom?
18, Are there any cultural barriers (or incentives) that prevent (encourage) you from (to)
planting (plant) trees on your farm?
19, How has tree planting changed over the last five years? Has it increased/decreased?
Both on your farm and in the surrounding area
20, Are there any existing tree planting projects in the area? How do you perceive them?
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21, What are the most important institutions in the area? Can you please rank them?
Institution Rank
School
Hospital
Market
Church
SUNESMA
District Assembly
ADRA
TA
22, What materials do you use from the woodland? Can you name the most valuable
type of resource that you gain from it?
Woodland
Resources
Collected Most
Important
Fruits
Firewood
Medicine
Bush meat
Thatch
Beehives
Building Poles
Timber
23, Have you seen any Benefit from your tree planting (or the trees on your farm)? (i.e.
Increased yields, increased profits, better soils)
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Appendix 2 – Glossary of tree names
Species Chichewa (Ch) and/or
Chitimbuka (Tu)
Common Name
Acacia polyacantha Ch, Mthethe / Tu, Ngowe White-stem thorn
Afzelia quanzensis Ch, Msambamfumu / Tu,
Mpapadende
Mahogany Bean
Annona senegalensis Ch, Mposa / Tu, Mnthopa Wild custard apple
Azadirachta Indica Ch, Nimu Neem
Azanza garckeana Ch, Matowo or Mtowo Snot Apple
Bauhinia thonningii Ch, Chitimbe Monkey Bread
Brachystegia spp. Ch, Chiombo, Kamponi,
Mvukwe, Mombo
Bridelia micrantha Ch, Mpasa Bridelia
Carica papaya Ch, Mpapaya Papaya
Cassia petersiana Ch, Mpatsochokolo Dwarf Cassia
Chrysophyllum spp. Ch, Mbimbi Ymura ceem
Citrus aurantifolia Ch, Luki Lime
Citrus limon Ch, Mundima Lemon
Citrus reticulata Ch, Nachi Tangerine
Citrus sinensis Ch, Malanji Orange
Clematis simensis Ch, Mbulambula
Combretum imberbe Ch, Nkolong’onjo Leadwood Tree
Combretum spp. Ch, Kadale
Cordia abyssinica Ch, Mfumbafumba or
Msewa
Large-leaved cordia
Cordyla africana Ch, Ntondo Wild Mango
Dalbergia nitidula Tu, Mtanthanyerere Glossy flat bean
Delonix regia Ch, Mphampha Flame Tree
Diplorhynchus
condylocarpon
Ch, Thombodzi Tu,
Mnyanyata
Wild Rubber Tree
Ensete livingstonianum Ch, Chizuzu
Erythrina abyssinica Ch, Muwale Red-Hot Poker Tree
Eucalyptus spp. Bulugama Blue Gum
Euphorbia tirucalli Ch, Nkhadze Pencil Tree
Faidherbia albida Ch, Nsangu or Msangu Winter Thorn
Ficus spp. Ch, Mukuyu Fig
Gliricidia sepium Gliricidia Gliricidia
Gmelina arborea Ch, Gmelina White Teak
Jacaranda spp. Jacaranda Jacaranda
Khaya nyasica Ch, Mbawa African Mahogany
Kigelia africana Ch, Mvunguti Sausage Tree
Leucaena diversifolia Ch, Lukina Leucaena
Lonchocarpus capassa Tu, Bawa Apple Leaf
Macadamia integrifolia Macadamia Macadamia
Mangifera indica Mango Mango
Melia azedarach Ch, Ndya Chinaberry
Monotes africanus Ch, Mkalakate
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Species Chichewa (Ch) and/or
Chitimbuka (Tu)
Common Name
Musa paradisiaca Ch, Ntochi Banana
Parinari curatellifolia Tu, Mbula Fever Tree
Pericopsis angolensis Ch, Mwanga Tu, Muwanga
Persea americana Avocado Pear
Piliostigma thonningii Ch, Msekese Tu,
Munthukutu
Monkey Bread
Pinus spp. Ch, Mkunguza Pine
Prunus persica Ch, Pichesi Peach
Pseudolachnostylis
maprouneifolia
Ch, Msolo Kudu Berry
Psidium guajava Ch, Guwawa Guava
Pterocarpus angolensis Ch, Mlombwa Transvaal Teak
Senna siamea Ch, Keshya wa Milimo Cassia
Sesbania sesban Ch, Jelejele or Mbinu River Bean
Strychnos spinosa Ch, Mwai or Mateme Monkey Orange
Syzygium spp. Tu, Katope Water Berry
Tephrosia vogelii Ch, Mthuthu Tu, Mtetezga Fish Bean
Terminalia sericea Ch, Naphini Tu, Mpululu Silver Terminalia
Toona ciliata Ch, Sendrella Tu, Cigaton Toon Tree
Uapaca kirkiana Ch, Masuku or Msuku Wild Loquat
Tu, Mkalahanga Unidentified Species
Ch, Sanga Unidentified Species
Tu, Soyo Unidentified Species
Source: Binns, 1972; Bunderson et al., 2002; Pullinger and Kitchin, 1982; ICRAF, 2010
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Appendix 3 – List of key informant interviewees that are referenced in the text
Key Informant Organisation District Date
Informant A Department of Forestry Rumphi 23rd November 2006
Informant B Ministry of Agriculture and Irrigation Rumphi 13th July 2007
Informant C Ministry of Agriculture and Irrigation,
Land Resources Conservation
Department
Lilongwe 28th August 2007
Informant D Ministry of Agriculture and Irrigation Neno 23rd August 2007
Informant E Department of Forestry Ntchisi 7th August 2007
Informant F Ministry of Agriculture and Irrigation Ntchisi 7th August 2007
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Appendix 4 – Affiliated organisations
During the fieldwork, it was necessary to form affiliations with established in-country
organisations. These organisations were key gatekeepers to research sites, vital
resources of local knowledge and key in identifying potential research participants. It is
necessary to provide an overview of these organisations.
National Smallholder Farmers’ Association of Malawi (NASFAM)
NASFAM was founded in 1997. It is a smallholder-owned, membership organisation
that is democratically governed by its membership of over 100,000 farmers (NASFAM,
2010). NASFAM works in 13 districts across Malawi and is made up of 32
independent, self-governing associations (Walton, 2004). These associations are
formed by a number of Group Action Committees that are made up of 5-10 farmer
clubs, generally containing between 10 and 20 members. Through district offices and
extension centres NASFAM provides its members with marketing support, facilitating
the bulking and transport of member crops to secure access to the most profitable
markets for reliable income (NASFAM, 2010). Alongside this market support,
NASFAM also offers its members advice, guidance and support with their farming
(providing technical advice, access to farm inputs and advice on harvest management).
Support to Neno Smallholder Macadamia Association (SUNESMA)
SUNESMA was set up with the goal of improving the livelihoods of rural households in
Neno through macadamia production (Abdy-Collins, 2003). The association is member
driven and formed by seven farmer clubs that are spread across the district. SUNESMA
provides credit, training and technical advice, mainly concentrated on macadamia, but
also for other income generating activities. The association has a small office and a
number of staff who help with the facilitation of the association and administering
training, inputs and guidance to club members.
